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ABSTRACT 
This study sought to determine teachers’ views about scientific inquiry in teaching genetics, while 
addressing socio-scientific issues. Over the years there has been a profound interest in the teaching 
of science in various societies. Many have concentrated on the learner presentation, perception and 
the teaching of socio-scientific issues to develop citizenship. Much interest around the topic of 
genetics has arisen and more interest is being directed at the teacher’s views in addressing socio-
scientific issues, as this has a benefit of developing critical metacognitive reasoning among 
learners, thus developing learners’ attitudes and interest in science and bringing meaning to the 
science knowledge in the classrooms. The study was guided by two research questions: 1. What are 
the teachers’ views about scientific inquiry in teaching genetics, while addressing socio-scientific 
issues? and 2. How do the views of teachers in township schools compare with those of the teachers 
in suburban schools?  
An exploratory mixed method research design was used for the study. The design was suitable for 
this study because determining teachers’ views requires that they provide these views followed by 
the possible explanation of why they hold those views, hence the use of various strategies. From the 
Johannesburg population of high school Life Sciences teachers, a group of 44 teachers was 
randomly selected, 21 from township and 23 from suburban schools where Grade 12 results for 
2017 were poor. Data collection involved the administration of an adapted version of the Views of 
Scientific Inquiry (VOSI) instrument to the 44 teachers and then interviewing six teachers whose 
responses (based on the analysis of data from the VOSI questionnaire) were considered informed, 
partially informed and naïve views. 
Most of the teachers had informed views and knowledge on the teaching of genetics using scientific 
inquiry. However, there were some issues which still need to be addressed regarding teachers’ 
views on how socio-scientific issues could be addressed using scientific inquiry. In light of 
questions related to inquiry, there was an average of 97.7% of teachers with informed views. The 
teachers were aware of the inquiry-based approaches but required extensive knowledge of the 
procedures that have to be employed in executing these strategies. The findings indicated that there 
was a marginal difference between the knowledge of the teachers from the suburban and the 
township schools. A question related to whether teachers were aware of potential resources in the 
natural world around them had the highest number of teachers who held informed views, with an 
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average of 90.9%. The question with the highest number of partially informed views was a question 
related to teachers’ ability to deal with diversity in the classroom, with an average of 61.4% of the 
teachers holding informed views. The main responses were that the inquiry approach should be 
sequential in nature. The teachers’ views on teaching socio-scientific issues using inquiry among 
suburban and township schools revealed that teachers are aware of the socio-scientific issues but 
struggled with blending them with genetics concepts when teaching. 
An average of 86.4 % teachers held informed views in response to questions relating to the teaching 
of GMOs. The response to question showed that 13.6% of teachers held partially informed views 
while none held naïve views. The teachers’ views were informed; hence there was no difference 
from the teachers from township and suburban schools.  
It can be concluded that the study is vital in the teaching and learning of topics such as genetics that 
are embedded with socio-scientific issues in a science classroom. By addressing socio-scientific 
issues in the classroom teachers’ critical thinking and reasoning in Life Sciences is developed. The 
study informs teachers and any teacher professional development programmes that when teaching 
Life Sciences, context is important as it is the source of socio-scientific issues that tend to impact on 
learner understanding of concepts in topics such genetics.  
 
Keywords: Teachers’ views, Inquiry-based approach, Socio-scientific issues, Life Sciences, 
Genetics, Township and suburban schools. 
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CHAPTER 1: AN OVERVIEW OF THE STUDY 
1.1 Introduction 
Genetics is an abstract topic that learners find difficult to conceptualise and fail to answer questions 
on or to make meaningful conclusions from evidence given (Batten & White, 2014). In the South 
African Curriculum and Assessment Policy Statement (CAPS) document, concepts on genetics are 
introduced in Grade 10 where concepts on chemistry of life, the cell as a unit of life and mitosis are 
covered and then extensively covered in Grade 12 with the Deoxyribonucleic Acid (DNA) code of 
life and meiosis. It is envisaged that the use of inquiry-based approaches while addressing socio-
scientific issues, may improve learner understanding of genetics concepts. A study by Jantuneng 
and Aksela (2013) on life-cycle analysis and inquiry-based learning, found that when teachers use 
inquiry-based approaches in teaching chemistry topics embedded with socio-scientific issues, 
learners’ attitudes are transformed, while improving scientific critical thinking and social relations 
with their external environment. It is therefore important to explore how in-service Life Sciences 
teachers perceive the cohesion of inquiry-based practices in teaching topics, such as genetics, that 
are embedded with socio-scientific issues in different contexts in South Africa. 
Scientific inquiry, though multifaceted in nature, is one of the most advocated approaches for 
science teaching and learning in today’s classrooms (Harlen, 2014; Abril, Ariza, Garcia & Quesada, 
2014; Lederman, Lederman & Antink, 2013). For science, scientific inquiry is a pedagogical 
approach used to develop metacognitive critical thinking and reasoning (Crawford 2014; Balim & 
Ozcan, 2014). The South African Curriculum and Assessment Policy Statement (CAPS), promotes 
the use of inquiry in science teaching and learning in order to develop scientifically literate learners 
(Department of Basic Education, 2011). 
Chapter 1 presents the background of the study by outlining the state of natural sciences instruction 
and learning in South African classrooms. It also highlights the importance of using inquiry-based 
approaches in teaching genetics, a topic embedded with socio-scientific issues. A gap in the 
research is identified, which gives rise to the problem statement, purpose of the study, research 
question, aim and objectives of the study. Thirdly, the chapter gives a summary of the research 
design, sampling, data collection and analysis methods and procedures employed. Finally, the 
significance of the study and the organisation of the study are outlined. 
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1.2 Background to the study 
In the South African context, reports have shown that achievement in science subjects is relatively 
lower than in other countries (Kibuka-Sebitosi, 2007). These low achievement rates are associated 
with the abstract nature of scientific knowledge in general and genetics in particular. Teachers also 
are sometimes not adequately equipped with the right pedagogical strategies to teach these abstract 
constructs which are embedded with socio-scientific issues (Soderberg & Price, 2003). Poor 
performance has been attributed to the fact that the Life Sciences content taught in the science 
classrooms in schools has minimal relationship with the contextual knowledge the learners possess. 
Addressing socio-scientific issues in the science classroom could go a long way in making science 
concepts more applicable to learners’ lives. 
Socio-scientific issues are issues that are controversial in nature and they require ‘moral judgement 
and reasoning’ Zeidler & Nichols (2009). Socio-scientific issues arise from the society and natural 
phenomena and they try to address societal questions (Amos, Christodoulou, Grace & Levinson, 
2017; Abril, Ariza, Quesada, & Garcia, 2014). According to Zeidler et al. (2005) socio-scientific 
issues require learners to understand their scientific ethics through the understanding of their 
society and develop scientific literacy in return. 
In Life Sciences, socio-scientific issues are fundamental in developing conceptual understanding, 
particularly in the topic genetics (Schalk, 2009). Jantuneng and Aksela (2013), found that inquiry 
approaches are the most effective methods but the main issue is on how teachers use them in 
teaching abstract topics like genetics in Life Sciences to scaffold learning. For example, issues that 
emanate from genetic mutation affect human health, resulting in unexplained diseases that require 
scientific research to find treatment. Such genetic diseases include cancer, Down syndrome and 
diabetes (Sousa, 2017). As such, there is need to determine teachers’ views on how they scaffold 
learning through teaching concepts embedded with socio-scientific issues using inquiry. Teachers’ 
perceptions in teaching of socio-scientific issues affect their understanding and implementation of 
the curriculum, and ultimately impact on the decisions they make during planning and preparation 
of their teaching (Ekborg, Ottander, Silfver & Simon, 2012; Sadler & Zeidler, 2004a). 
The teaching of topics infused with socio-scientific issues using inquiry, plays a crucial role in 
bridging the gap that exists between content knowledge of the teachers and learners with that of 
contextual knowledge in the society (Amos et al., 2017; Zeidler, 1985; Bolte & Rauch, 2014; 
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Saunders & Rennie, 2011). It is through inquiry that teachers’ and learners’ attitudes can be 
transformed to allow for higher-order reasoning. 
In South Africa, scientific inquiry is the most advocated method for science teaching and learning 
and it provides a platform for learners to engage, explore the materials and critically reflect on 
scientific evidence (Ramnarain, 2014; Ramnarain, 2010). The CAPS curriculum ensures that there 
is continuity in the subject matter for science subjects with the main aim of improving results at 
matric levels (Kibuka-Sebitosi, 2007). Teachers tend to use the easiest method for them that saves 
time due to the intensity of the curriculum. They use textbook-based methods instead of inquiry-
based methods to foster critical reasoning (Sousa, 2017). The success of the education system in 
South Africa is measured by the achievements attained in the exam system; hence the teachers tend 
to teach for recalling textbook content rather than real-life application (Holbrook 2005 in Hodson 
2007; Hancock, Friedrichsen, Kinslow & Sadler, 2019). It is with this knowledge that the researcher 
seeks to understand teachers’ perceptions of the use of inquiry-based approaches to address socio-
scientific issues in Life Sciences.  
A point to note is that genetics is a difficult topic to understand and learners develop 
misconceptions around the topic. The CAPS curriculum has a range of topics that address these 
misconceptions with topics which include DNA, at Grade 12, meiosis or chemistry of life. Genetics 
as a topic is infused with socio-scientific issues, and individual scientific literacy is increased 
immensely (Cebesoy & Tekkaya, 2012). According to Tsui and Treagust (2010), Cebesoy and 
Tekkaya (2012), genetics is a socio-scientific topic that encourages individuals to make informed 
explicit decisions about the issues that are constantly affecting our daily lives, such as cloning, 
GMO, DNA replication etc. These issues contribute extensively in developing scientific literacy. 
The teachers’ attitude in selection of material, approach or content in teaching topics embedded 
with socio-scientific issues like genetics has a greater effect on the scientific literacy of the learners 
in a science classroom (Gresch, Hasselhorn & Böeholz, 2013).  
1.3 Problem statement 
Genetics is a topic in science that learners find difficult to conceptualise due to its abstract nature 
and there is greater need for teachers to effectively teach by simplifying the topic and address 
learner misconceptions. According to Koksal, Cakıroglu and Geban (2014), misconceptions do not 
only emanate from teachers and learners but also other sources of knowledge like textbooks and 
4 
 
prior knowledge from learner experiences. In the South African CAPS curriculum, the content 
covered in genetics reflects that Grade 9 covers the cell structure and thereafter each grade covers 
new concepts (Kibuka- Sebitosi, 2007). The content progresses through to Grade 10 then straight to 
Grade 12 with greater emphasis on Deoxyribonucleic acid (DNA), the code of life at Grade 12 
level. The unfortunate part is that only one concept is emphasised in each grade (Bronson, 1990; 
Batten & White, 2014). The major problem that arises when teaching topics that lack continuity in 
each grade is that learners forget the concepts which they learnt in the previous grades (Bronson, 
1990; Kibuka-Sebitosi, 2007) which compromises their understanding of the new concepts. In this 
case, learners end up having distorted conceptualisation of genetics concepts, resulting in learning 
only for examination purposes rather than developing life-long skills that can be applied in the 
external environment (Mintzes et al., 1998 in Wu & Tsai, 2005; Kibuka- Sebitosi 2007; Bronson, 
1990; Termtachatipongsa, 2014). This is compounded by teaching strategies used in the classrooms 
that are mostly universal, without consideration of contextual knowledge that is accrued from the 
learners’ experience or the environment they live in. Inquiry is a teaching approach that is required 
to teach abstract concepts in science subjects like genetics; the major problem arises from how the 
teachers blend this method in relation to promoting contextual knowledge of both learners and 
teachers. It is therefore essential to understand the use of inquiry approach by teachers in the 
teaching and learning socio-scientific concepts like genetics in Life science. 
Despite the accrued advantages of teaching science as inquiry, the implementation thereof is still 
limited and is faced with diverse challenges (Atwater & Bryan, 2002; Lederman et al., 2013; Dudu, 
2014). As a result, there has been a decline in learner interest in studying science due to failure in 
recognising relevance and applicability of science in learners’ lives. Teachers tend to use traditional 
instructional pedagogies such as the lecture method which makes learners passive recipients of 
knowledge instead of encouraging creative open thought processes that can be acquired through 
inquiry approaches (Kazeni & Onwu, 2013; Amos & Levinson, 2018; Crawford, 2014). This results 
in high failure rate, particularly in Grade 12 final examinations. It is through inquiry that teachers’ 
and learners’ attitudes can be transformed to allow for higher-order reasoning. 
1.4 Rationale of the study 
The teaching of topics such as genetics embedded with socio-scientific issues using inquiry plays a 
crucial role in bridging the gap that exists between content knowledge of the teachers and learners 
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with that of contextual knowledge in the society (Amos et al., 2017; Zeidler, 1985; Bolte & Rauch, 
2014; Saunders & Rennie, 2011). The study envisages that the use of inquiry-based approaches 
while addressing socio-scientific issues, may improve learner understanding of genetics concepts. 
This is because a study by Jantuneng and Aksela (2013) on life-cycle analysis and inquiry-based 
learning, found that when teachers use inquiry-based approaches in teaching chemistry topics 
embedded with socio-scientific issues, learners’ attitudes are transformed, while improving 
scientific critical thinking and social relations with their external environment. Despite the accrued 
advantages of teaching science as inquiry, the problem is in the implementation, which results in 
the challenges (Atwater & Bryan 2002; Lederman et al., 2013; Dudu, 2014). Another problem is in 
the decline in learner interest in studying science as seen through the high failure rate among 
learners who fail to apply or contextualise knowledge. Most teachers in South Africa tend to use 
traditional instructional pedagogies such as the lecture method for reinforcement of concepts 
instead of encouraging creative open thought processes while learners are just passive recipients of 
knowledge (Amos & Levinson, 2018; Crawford 2014). It is therefore important to explore how in-
service Life Sciences teachers perceive the cohesion of inquiry-based practices in teaching topics 
embedded with socio-scientific issues in different contexts in South Africa. 
The main focus is on in-service teachers because of the experience, expertise and knowledge that 
they have acquired over the years in teaching genetics. Another issue is that these teachers might 
not have received any professional development in addressing SSIs hence the need to determine 
their perceptions on teaching these controversial concepts. Teachers’ perceptions affect their 
decision-making in lesson preparation, for example the selection of resources, teaching and learning 
activities and most importantly the examples used. 
1.5 Purpose of the study 
The current study sought to determine how in-service teachers use the inquiry approach in the 
teaching of some genetics concepts (a topic infused with socio-scientific issues) to foster higher-
order critical thinking skills in learners. 
1.5.1 Research questions 
The study was guided by the following research questions: 
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1. What are the teachers’ views about scientific inquiry in teaching genetics, while addressing 
socio-scientific issues? 
2. How do the views of teachers in township schools compare with those of the teachers in 
suburban schools?  
1.5.2 Aim of the study 
The aim of the study was to determine Life Sciences teachers’ views about scientific inquiry in 
teaching genetics while addressing socio-scientific issues. 
1.5.3 Objectives of the study 
To achieve the aim, the following objectives were set: 
1. To explore Life Sciences teachers’ views about scientific inquiry in teaching genetics, while 
addressing socio-scientific issues. 
2. To compare the views of teachers in township schools with those in suburban schools. 
1.6 Methodology 
1.6.1 Research design 
An exploratory mixed method research design was used for the study (Creswell, 2014). This design 
was appropriate as it combined the strengths of both quantitative and qualitative methods to 
compensate for their limitations (Pluye & Hong, 2014). The researcher first collected quantitative 
data, analysed the data and then collected qualitative data to further explore the quantitative results 
using fewer individuals (Creswell, 2003). The design was suitable for this study because 
determining teachers’ views required that they provide these views followed by the possible 
explanation of why they held those views; hence the use of various strategies. Qualitative data was 
important in authenticating quantitative data because it was collected in a naturalistic manner that 
sought to understand phenomena in context-specific settings (teachers’ views), where the researcher 
could not manipulate the phenomenon of interest (Patton, 2002) but rather probed for deeper 
understanding (Johnson, 1995). 
1.6.2 Sampling 
From the Johannesburg population of high school Life Sciences teachers, a group of 44 teachers 
was randomly selected, 21 from township and 23 from suburban schools where Grade 12 results for 
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2017 were poor. This was important to determine their teaching patterns and approaches as this 
could have had an impact on learner performance. The sample was suitable for this study due to the 
high levels of diversity of teachers and learners in the schools in terms of language, values, ethics 
and cultural differences, which could have influenced the socio-scientific ideas they held. Berman 
(2017) and Kothari (2004) identified simple random sampling as an effective method as it gives 
equal opportunities to the population group being sampled. 
1.6.3 Data collection and analysis 
Data collection involved administration of an adapted version of the VOSI instrument (Lederman, 
Lederman, & Antink, 2013; Swartz, Lederman & Lederman, 2008) to the selected 44 in-service 
Life Sciences teachers. The VOSI includes nine questions, which were adapted by modifying the 
questions through the inclusion of SSIs associated with the teaching of genetics in addition to 
original questions seeking the teachers’ views about inquiry. The questionnaire sought open-ended 
responses from teachers, which ensured teacher autonomy in the reasoning and thinking, hence the 
teachers’ responses were envisaged to be unbiased and reliable (Kothari, 2004). The teachers’ 
responses were analysed and categorised using the scale that Galano, Zappia, Smaldone and Testa 
(2016) used to analyse the learners’ views which were also collected using the VOSI instrument. 
The same scale was used in this study to categorise and ascertain teachers’ views in using inquiry in 
teaching the abstract concepts of genetics while addressing SSIs. The views were categorised as 
naïve, mixed and informed. 
The results from the analysis of questionnaire data were stratified into informed, partial, informed 
and naïve views. A purposive stratified sampling technique was used to identify three teachers from 
each stratum, for follow-up semi-structured interviews Tongco (2007). The interviews intended to 
determine how the teachers’ views influenced their instructional conceptions when teaching socio-
scientific issues using inquiry approaches. These interviews provided in-depth responses and 
allowed for thorough exploration of teachers’ views. Interviews were audio recorded and 
transcribed verbatim. Teachers’ lesson plans were analysed to authenticate the information from the 
questionnaires and interviews. Textual data from both interviews and lesson plans were coded using 
manual coding (Saldana, 2009). They were then categorised using the three scales that indicated 
teachers’ views as naïve, mixed and informed. The use of different data collecting methods 
triangulated data and illuminated on the validity and reliability of the data as issues raised in the 
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questionnaires were authenticated by what the teachers said in the interviews and what they wrote 
in their lesson plans (Abeysekera & Dawson, 2015). As such, the views teachers held about 
scientific inquiry in teaching genetics which is embedded with SSIs were explicitly determined. 
Any identified discrepancies required administering a second round of interviews to ascertain them. 
1.7 Significance of the study 
The study is important in the development and understanding of teachers’ views on how they 
perceived the use of inquiry in the teaching of topics embedded with socio-scientific issues (Lee & 
Witz, 2009). The study will contribute in providing teachers with extensive knowledge they can 
utilise to teach effectively using the inquiry-based approach while addressing socio-scientific issues 
associated with genetics. The findings of the study provide curriculum planners with knowledge on 
how to plan and develop teaching and learning materials that can be expertly used by various 
teachers from diverse communities in South Africa. As such, scientific literacy among high school 
students will be enhanced (Abeysekera & Dawson, 2015). This study will also give curriculum 
planners insight on the views of in-service teachers’ pertaining to the development of effective use 
of inquiry in the teaching of SSI topic genetics. It is also significant to understand the effect of 
teaching using contextual knowledge to develop teachers who are aware of the individual learner 
needs or knowledge from different contexts. This is essential as the teachers will have the ability to 
cater for diversity and autonomy in learning while making content meaningful and easy to 
understand for learners to relate to their immediate environment (Pedaste et al., 2015). 
1.8 Organisation of the study 
The study is made up of five chapters. Chapter 1 presents the background, statement of the 
problem, rationale, purpose of the study and an outline of the methodology used in the study. 
Chapter 2 reviews literature on the two conceptual frameworks: scientific inquiry approach in 
science teaching and socio-scientific issues in science teaching. It also provides a review of 
literature on the teaching of genetics as a topic embedded with socio-scientific issues and how 
socio-scientific issues can be addressed by using the inquiry-based approaches. Teachers’ views 
about inquiry approach, socio-scientific issues and teaching genetics using inquiry approach are 
addressed in light of literature associated with the teachers’ views. 
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Chapter 3 describes the exploratory mixed-method research design and the methodology and 
process of data collection. Justification of the exploratory mixed-method employed in this study is 
also provided. Selection of the sample of teachers used in the study is described. A detailed 
description of the administration of the VOSI questionnaire, an instrument used to collect data and 
administration of a structured interview to selected teachers is given. The chapter also presents the 
process of analysis of both quantitative and qualitative data. 
Chapter 4 provides a presentation of the research findings from the study. The findings of the study 
are presented in three categories; the findings from the questionnaire, interviews and document 
analysis. The findings of the research aim to answer the two research questions that seek to 
elucidate the results. In the qualitative survey the teachers’ views about scientific inquiry are 
addressed, then consolidated through the findings from the interviews while comparing the 
teachers’ views from the suburban and township school contexts. 
In Chapter 5 the main findings from the study are discussed. From there implications of the findings 
for researchers, policy makers and teachers are drawn. The study makes a conclusion and then 
makes recommendations to improve teacher pedagogical practices, and in the improvement of both 
pre-service and in-service teacher professional development programmes. The recommendations 
also suggest how Life Sciences teachers can overcome any negative perceptions about inquiry-
based approaches and how socio-scientific issues can be addressed in order to enhance learners’ 
understanding of topics such as genetics. 
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CHAPTER 2: LITERATURE REVIEW 
2.1 Introduction 
Chapter 2 is made up of four main sections. The first section provides the two conceptual 
frameworks which guided this study, which are scientific inquiry approach and socio-scientific 
issues in science teaching. The second section explores genetics as a topic infused with socio-
scientific issues. The third section examines the process of addressing socio-scientific issues using 
inquiry-based approaches. The fourth section explores science teachers’ views regarding inquiry-
based approach in science teaching. The last section looks at teachers’ views in teaching socio-
scientific issues using inquiry-based approach.  
2.2 Conceptual frameworks 
The study is guided by two conceptual frameworks: scientific inquiry approach in science teaching 
and socio-scientific issues in science teaching. The two are explored in the following sub-sections. 
2.2.1 Scientific inquiry approach in science teaching 
According to Hofstein and Lunetta (2003) “Inquiry refers to diverse ways in which scientists study 
the natural world, propose ideas, and explain and justify assertions based upon evidence derived 
from scientific work” (p. 30). Globally, the different science education curricula advocate for the 
use of inquiry to develop critical thinking skills in learners. Internationally, scientific inquiry is 
viewed as the epitome of higher education in cases of classroom teaching and learning or research 
in higher institutions (Stone, 2004). In the United States of America, inquiry is the most advocated 
method of teaching and learning as propounded by the American Association for Advancement in 
Science (AAAS, 1993). The National Research Council (NRC, 2011) and Next Generation of 
Science Standards for K-12, have advocated for the use of inquiry to develop metacognitive 
reasoning among learners while considering contextual environment. Inquiry is a way of 
developing critical thinking and reasoning to extend learners’ knowledge through their social 
context (Crawford, 2014; Balim & Ozcan, 2014; Rutherford, 1964). 
In South Africa, inquiry is considered a crucial approach in teaching and learning science as 
encapsulated in the CAPS document in order to develop scientific literacy among learners 
(Department of Basic Education, 2011). According to Harlen (2014) and Abril et al. (2014) the 
inquiry-based approach helps learners to acquire the necessary social problem-solving skills; 
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questioning, identifying the problem, investigation, evaluation and analytical skills. According to 
Dewey, inquiry is a form of constructivist/interactionist approach that strives to teach learners to 
develop cognitively in their learning (Bryan & Keys, 2001). Minner, Levy and Century (2009) 
posited that inquiry consists of three major stages in which it has to focus on scientific enactments. 
These are: 1. Learners’ ways of perceiving their natural phenomena; 2. pedagogical approaches 
used by teachers when engaging learners in inquiry activities; and 3. engaging learners in 
investigations. 
Many African countries have been adversely affected by numerous issues that contributed to poor 
science education like Namibia, where there is poor infrastructure and severe lack of resources 
(Bakker Van den Akker, 1994). In South Africa, the education system has been through different 
educational reforms due to the political, economic and social transition that has been affecting the 
system (Ramnarain & Chanesta, 2016; Bantwini, 2010). Likewise, Ottevanger (2001) stipulated 
that South Africa has been divided due to racial and ethnic rifts that separated the people in various 
sectors, education included. Harlen (2014) asserted that inquiry is a pedagogical approach that is 
used to define the developing of inquisitive thought processes about the external world as learners 
explore knowledge in society. Although inquiry-based education in the South African context has 
been adversely affected by numerous challenges, the CAPS document acknowledges the use of 
inquiry methodology in the teaching and learning of science in order to develop critical thinking 
skills in learners (Department of Education, 2011). The National Policy Curriculum Statement 
policy seeks to develop critical metacognitive reasoning among learners while considering the 
knowledge from the immediate context in South Africa, and the international world (Department of 
Education, 2011). According to Anderson (2017), inquiry is an effective method that teaches 
learners to be proactive and take control of their learning. As an observation, practising teachers 
have the knowledge on the use of inquiry but lack fundamental expertise and time to implement this 
approach effectively in a science classroom. 
Harlen (2013) found that scientific inquiry refers to the method of answering questions about 
natural phenomena to develop new ideas. Riga, Winterbottom, Harris and Newby (2017) found that 
scientific inquiry is beneficial in the development of learning among learners through using a 
learner-centred approach. In a study on using inquiry in assessment, Harlen (2013) propounded that 
inquiry-based learning approaches proved to be beneficial in the development of learners’ ability to 
answer questions effectively in assessments. In a similar study Lederman et al (2013) found that 
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scientific inquiry has great benefits in teaching and learning through encouraging a learner-centred 
approach, and develop their own knowledge. Furthermore using inquiry has had immense 
challenges to teachers as inquiry tends to be beneficial to learners who can apply 
“hypothetical/deductive reasoning” or critical thinking (Colburn 2000). Inquiry is beneficial to 
learners who are at a concrete stage of learning because it allows learners to be hands-on and recall 
learnt knowledge easily. Mumba, Banda and Chabalengula (2015) studied the use of inquiry-based 
pedagogy in teaching chemistry and found that it is effective in encouraging inclusivity and learner 
interaction but reflected challenges because of its implementation. Mumba et al (2015) indicated 
that teachers experience challenges in employing inquiry-based approaches in their teaching and 
learning. They found, however, that inquiry-based approaches were effective in encouraging 
learner-learner interactions. Mumba et al (2015) further elucidated that inquiry-based learning 
caters for learners with a higher and lower learning abilities. 
2.2.2 Socio-scientific issues in science teaching 
Technology has seen the rise in issues that affect society like genetics, health, and teaching and 
learning in science (Batten & White, 2014; Tsai, 2018). Socio-scientific issues refer to the issues 
that emanate from the natural phenomena that try to connect scientific knowledge with the societal 
knowledge in answering scientific questions (Amos et al., 2017; Abril et al., 2014). Galvão and 
Reis (2009) pointed out that socio-scientific issues are fundamental in the selection of activities or 
things to be done; the selection process depends upon the teachers’ own decision in the selection of 
material or activities that can be used to scaffold learning. Edgar (1993) attests that children are 
continuously learning from the environment with which they are affiliated through exposure. It is 
because of socio-scientific issues that teachers’ views about how science concepts should be taught, 
how they conceptualise the content, its presentation in the science classroom is influenced. 
Veugelers (2001) posited that socio-scientific issues are essential in developing citizens that are 
critical thinkers and inquisitive about their environment to ensure solving problems about their 
society. The Department of Education (2011) states that the inclusion of socio-scientific issues in 
the curriculum promotes citizenship. This also relates the subject content to the reality of what 
happens or is experienced in the society, hence developing scientific literacy among learners 
(Kolsto, 2001; Millar & Hunt, 2002; Millar & Osborne, 1998; Monk & Dillon, 2000). Taking 
cognisance of socio-scientific issues and addressing them in the science classroom ensures 
acknowledgement of the diversity in South African classrooms and brings equity among learners. 
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Socio-scientific issues in science are vastly becoming more prominent in effective science teaching 
and learning as a way of acknowledging that science should be contextual in nature (Galvão & 
Reis, 2009; Klassen, 2006; Rundgren & Rundgren, 2010). It is through this knowledge that the 
teachers can effectively teach and apply knowledge from the environment (Edgar, 1993). Although 
socio-scientific issues can be taught from the learners’ environment, learners’ meaningful 
understanding is dependent on how the teachers use this knowledge to effectively scaffold 
knowledge from known to the unknown Bosser, (2018). There are many strategies that can be 
effectively used in teaching socio-scientific issues in a science classroom, namely debates, 
discussions, case studies, argumentation etc. Teachers can use these methods and resources to 
scaffold knowledge in teaching socio-scientific issues embedded in topics such as genetics. 
There are numerous topics and examples that are related to socio-scientific issues in Life Science 
topics. Saunders and Rennie (2011) cited that there are immense socio-scientific dilemmas that 
affect science topics like cloning, genetic engineering, vaccination, and reproductive technologies 
that require learners to be more aware and develop skills in addressing these controversial socio-
scientific topics in Life Sciences. These include topics like climate change, the natural selection 
process, antibiotic resistance, genetic engineering, which are guided by the contextual issues that 
need to be addressed in different contexts, Hancock et al., (2019). These topics play a vital role in 
the developing learners’ interest, motivating and developing critical thinking among learners as 
they address issues that relate to their social challenges. According to Hancock et al. (2019) these 
science topics that are embedded with socio-scientific issues are controversial and tend to generate 
conflict in the science classroom. The best way to address them is by motivating learners to engage 
in critical thinking discussions. Bosser et al (2015) stated that the teachers have minimal control on 
the topics as they are guided by the curriculum and the current controversial socio-scientific issues 
that affect the phenomenon at the time like global warming. Mnguni, (2017) identified controversial 
SSI topic of ‘HIV/AIDS and green economy’ that affect South Africa and the world at large as a 
social and scientific challenge that needs to be taught effectively in Life Science classrooms to 
create awareness and develop skills in addressing these issues. 
2.3 Genetics as a topic with socio-scientific issues 
Batten and White (2014) refer to genetics as the science of hereditary transmission from one 
organism to another where traits are inherited. This genetic transmission can either occur in plants 
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or animals in the form of similar or different traits due to parental attributes. Genetic concepts are 
very abstract in nature and there is greater need to connect their social nature, which includes the 
values or morals engrained within learners during the teaching and learning process. This helps 
develop holistic conceptualisation of the content on heredity, albinism and Mendelian genetics for 
example (Marbach-Ad & Stavy, 2009). According to Soderberg and Price (2003) teachers and 
learners find genetics as a very difficult topic to teach and learn respectively due to the difficulty 
experienced when trying to investigate or do tests in a laboratory. 
Genetics is an abstract socio-scientific topic that is abstract and difficult to teach (Batten & White 
2014). For example, topics like DNA replication of chromosomes are abstract topics that are related 
to genetics and are difficult to present in concrete materials. Sickle-cell anaemia is a human genetic 
disease that is transmitted from generation to generation which causes a limitation of the red blood 
cells resulting in the blocking of the flow of blood causing immense pain. In a study by Sousa 
(2017) on Down syndrome and diabetes indicated that these conditions are difficult to test in a 
science classroom and therefore difficult to teach. There are numerous other genetic topics that are 
difficult to teach in a science classroom, for example, Down syndrome, genetic diseases, gametes, 
alleles and genes, genetic engineering (Tsui & Treagust, 2010; Cebesoy & Tekkaya, 2012).  
In a study carried out in South Africa, Kibuka-Sebitosi (2007) found that the learners have many 
misconceptions on genetics that relate to the environment in which learners live. In a study to 
examine major sources of misconceptions and learning difficulties in genetics among school 
learners, Longden (2010) found that some learners' misconceptions were related to the nature of the 
concepts in genetics, such as the frequent representation of meiosis by fixed inanimate stage 
diagrams. These problems could also be pedagogical in nature in that the time between the 
presentation of some of the concepts in meiosis and those in genetics is too wide that learners forget 
and fail to make connections (Longden, 2010).  
With this view in mind it is therefore the teacher’s duty to use materials from the contextual 
environment to explain the abstract concepts to make the content meaningful to learners. It is 
unfortunate that a lot of teachers tend to teach through ‘lecture method’ with limited application or 
development of knowledge and inquiry skills that relate the concepts to learners’ experiences and 
the environment they live in (Sousa, 2017; Pukkilla, 2004). It implies, therefore, that genetics is a 
topic embedded with socio-scientific issues especially when concepts of genetic and chromosomal 
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mutations arise which are evident among the learners and in their families and communities. Hence 
when teaching genetics socio-scientific issues should be addressed. 
When addressing SSIs, the teacher’s role is to facilitate or guide the development of scientific 
knowledge through debates, discussions, use of real life scenarios (Zeidler & Nichols, 2009) to 
avert misconceptions that may arise. For instance, in teaching cloning, teachers can guide the 
learners to identify the advantages and disadvantages of cloning while considering socially 
misconstrued ideas. This means that in a discussion, learners can be asked questions related to 
values or morality of cloning and through this critical thinking among learners can be promoted. 
Sadler and Zeidler (2004) also suggested that technology is the most effective resource that teachers 
can use to explain and bring meaning to the abstract concepts related to genetics, for example DNA 
replication, cloning and genetic mutation. Kibuka-Sebitosi (2007) indicated that the learners show 
misconceptions about concepts that pertain to genetics. It is unfortunate that learners tend to leave 
high school with the same misconstrued ideas about genetics which are then carried into the 
external world, due to the teacher pedagogical strategies that are mainly chalkboard-based teaching. 
As a result, Kibuka-Sebitosi (2007) pointed out that there is greater need to teach genetics using 
simulations starting from the cell structure, cell division, chromosomes and Mendelian genetics. 
Socio-scientific issues can also be taught through the collaborative use of inquiry approaches like 
argumentation related to societal issues, thereby making use of the contextual knowledge learners 
bring into the science classroom. If learners are questioned or encouraged to answer their own 
questions or perceptions, further inquiry questions are enacted in the process hence ensuring 
development of critical thinking in the in science classroom (Krajnik,  Zylicz Finlay, Luczak, & van 
Sorge, 2000; Zohar & Nemet, 2002;Chowning et al, 2012). 
Globally, genetics has been taught through the use of debates, arguments, discussions, story 
reflection (Klassen, 2006; Zeidler & Nichols 2009). For example, in a study by Smith and Wood 
(2016) in comparing the teaching of genetics to undergraduate students in the past and present 
revealed a change from the traditional methods of lecturing to ensuring that students are more 
involved in their teaching and learning. Various researchers found that learners tend to develop 
deeper understanding through discussions, “active learning” strategies in the science classroom 
compared to the traditional methods like lecturing (Lewin et al. 2016; Smith and Wood, 2016; 
AAAS, 2011). It was found that by allowing learners to take charge of their learning process, 
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learners’ interest and motivation to learn abstract concepts in genetics is stimulated, which 
ultimately improves the learners’ achievement (Chu, 2008; Smith & wood, 2016). In the South 
African context, in a study by Kibuka-Sebitosi (2007) to determine learners’ understanding about 
genetics and inheritance at Grade 11 and 12 level, it was found that learners reflected numerous 
misconceptions in understanding genetics. The study also found that there was a clash between the 
learners’ beliefs on inheritance and scientific perspectives regarding inheritance but through 
teaching using prior knowledge, learner understanding was enhanced. 
In South Africa a study by Nyamupangedengu (2015) showed that teachers can teach genetics by 
using “trigger incidents” that stimulate discussions, thereby developing critical thinking and 
reasoning in learners, (p. 152). Learners’ intuition is stimulated when asked questions related to the 
natural phenomenon and through discussion misconceptions are addressed fully. Other teachers 
mentioned the importance of the use of observations and use of daily contextual examples on 
genetics in stimulating learners’ thought process about genetics concepts (Kazeni & Onwu, 2013; 
Mthethwa-Kunene, 2014). Such teaching strategies enhance learners’ inquiry skills as they get to 
ask more questions which lead to the development of higher meta-cognitive reasoning and 
understanding of abstract genetics concepts. 
2.4 Addressing socio-scientific issues using inquiry-based approaches 
Bryan (2012) suggests that teachers are pivotal in the inquiry decision making in a science 
classroom as and they tend to have their own perspectives or beliefs on how these should be carried 
out. It is therefore essential that teachers develop strategies where they implement the various forms 
of inquiry. Inquiry is a multifaceted mode of teaching or learning which makes it difficult to use as 
it employs differing “learning styles or conceptual change” (Bryan, 2012). If socio-scientific issues 
are collaborated with “inquiry” in teaching and learning, Sadler, Chambers and Zeidler (2004) there 
is a profound feeling that the use of inquiry when addressing socio-scientific issues provide 
morality and the value system essential to create more creativity and innovation among learners. 
Teaching using inquiry does not only involve experimentation in a laboratory but can include the 
use of other sources to evoke the rise of new questions in science that can then be solved in relation 
to various societal issues (Amos & Levinson, 2018; Galano et al. 2016; Sousa, 2017). Rather 
inquiry provides an opportunity for each individual learner to have different experiences, thereby 
catering for diverse attitudes, values, ethics, beliefs and epistemology (Saunders & Rennie, 2011). 
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Probably this can alleviate the problem raised by Levinson and Turner (2001) who found that 
teachers find it difficult to teach science while addressing socio-scientific issues that affect learner 
understanding in the science classroom. 
Socio-scientific issues originate from the affective domain that influences teachers’ views when 
teaching topics or concepts that have a bearing on learner emotions, attitudes and values either 
during the selection of material, organisation, or presentation of work in the science classroom 
(Abeysekera & Dawson, 2015). Teachers tend to have various ways of understanding subject 
matter, based on their influences from the environment or their previous knowledge and this also 
applies to the learners. On that note Klassen (2006) indicated that the incorporation of contextual 
knowledge develops critical thinking in learners particularly when teachers use inquiry-based 
approaches and activities that develop learners holistically in terms of the scientific knowledge, 
emotionally and socially. Figure 2.1 illustrates how the use of contextual knowledge develops 
learners holistically. 
 
  
Figure 2.1: Contextual Approach initiated by scenarios or stories in teaching scientific 
issues (Klassen, 2006). 
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Figure 2.1 shows the method through which the socio-scientific issues can be taught in Life 
Sciences classrooms when a simple story is developed and then applied in learning scientific 
knowledge in depth. According to Klassen (2006), the teacher can provide a story that can be used 
for debates to integrate social scientific issues with the scientific knowledge to transform learner 
attitudes and behaviours. 
Addressing socio-scientific issues refers to the teaching and learning that develops values, morals 
and citizenship as a result of using the learners’ social environment (Sadler, Chambers & Zeidler, 
2004). It involves the deliberate use of topics that require learners to engage in dialogue, discussion, 
and debate (Zeidler & Nichols, 2009). Socio-scientific issues engage learners meaningfully as they 
require the use of evidence-based reasoning, and provide a context for understanding scientific 
information (Sadler, 2004a; Zeidler, 2003), thus developing scientific literacy. Learners have to 
develop a degree of moral reasoning or the evaluation of ethical concerns before they make 
informed decisions in resolving everyday socio-scientific issues that affect their daily lives (Zeidler 
& Nichols, 2009). It is through manipulation of real issues that subject matter evokes an abstract 
topic either through discussions, debates or arguments and that shared knowledge and experience 
ensure critical metacognitive reasoning among learners. Addressing socio-scientific issues is 
justified by several researchers who analogised the separation of the learning of science content 
from its application and its implications to an artificial divorce (Sadler & Zeidler, 2005; Zeidler & 
Sadler, 2008b). Such science teaching captures and sustains learner enthusiasm in studying science 
and enhances learner conceptual understanding. socio-scientific issues are pertinent because they 
are embedded in everyday life activities and experiences. They are derived from social challenges 
that have an effect on humans and ultimately on scientific knowledge development (Howes, 
Simmons, Sadler & Zeidler, 2005). 
2.5 Science teachers’ views 
Teachers have different views that have an effect in the teaching and learning of Life Sciences 
concepts. These views emanate from the individual social, religious, economic or political 
backgrounds that affect how one can make sense of the content knowledge in a Life Sciences 
classroom. 
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2.5.1 Teachers’ views about inquiry approach 
In order for teachers to develop inquiry skills, it is important that they teach the use of different 
forms of inquiry to enhance critical reasoning among leaners (Turner et al., 2011). Inquiry teaching 
should not only involve practical investigation activities in the science classroom but also extensive 
progression of learners’ knowledge based on their experiences or knowledge from their 
environment such as the internet, media, environment, objects, materials, by addressing socio-
scientific issues through case studies, research or scenarios (Anderson, 2017; Hodson, 2007). 
It is through inquiry that teachers can develop learners’ understanding. Many researchers advocate 
for the effective use of inquiry in the teaching of SSIs to ensure a transformation of learner attitudes 
in the science classroom (e.g. Aksela, 2005; Gibson & Chase, 2002; Juuti et al., 2009; Minner, 
Levy & Century, 2010; Rocard, 2007). Due to the science teachers’ varying perceptions of how 
science should be taught, teachers tend to avert discourse in the teaching and learning process and 
so learning becomes textbook based (Lee & Witz, 2009). This is apparent in the teaching of the 
topic genetics where there is disharmony in the teaching strategies used as teachers struggle to 
balance between teaching the abstract concepts and at the same time trying to address the 
controversial issues within the topic (Marbach-Ad & Stavy, 2009). 
Scientific inquiry has been found to be fundamental in effective teaching and learning in the 
international community (Crawford, 2014). Crawford (2014) indicated that inquiry-based learning 
is paramount in the motivation of learners’ interest, developing their minds and using a particular 
phenomenon in society to cater for contextual knowledge. Scientific inquiry, therefore, is effective 
if incorporated with the teaching and learning of knowledge from society. The issue is that teachers 
have challenges in implementing inquiry-based practices which can go a long way in addressing 
socio-scientific issues. Most teachers have developed a sequence in teaching which encourages 
monotonous lessons that do not encourage engagement, stimulation or scientific literacy. Schwartz, 
Khishfe, Lederman, Mathews and Liu (2002) conducted a study on impact on learning through 
explicit/reflective instructional attention to the nature of science and scientific inquiry. They found 
that both teachers and learners held minimal informed perspective on scientific inquiry. Although 
the teachers engaged learners in the investigation in collecting data, the basis of understanding the 
scientific inquiry approach was not essential in the development of knowledge. 
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2.5.2 Teachers’ views about socio-scientific inquiry 
Much research has been carried out on views on socio-scientific issues in the education system. The 
main issue is that teachers have a different perspective on how they perceive science as being 
isolated from values (Edgar, 1993). Schalk (2009) pointed out that teachers’ views have an 
immense effect on the teaching and learning of socio-scientific issues in a science classroom. 
Science teaching is constantly seeking holistic reform in the nature of teaching science in order to 
incorporate human values and morals that are brought in by the teachers and learners, hence 
developing holistic citizenry among learners (Lee & Witz, 2009). Teachers’ views emanate from 
various beliefs, values or ethics that differ to the learners’ perceptions or cultural values. It should, 
however, be noted that teachers’ choices of pedagogy are influenced by their beliefs and knowledge 
(Lee & Witz, 2009; Tal & Abramovitch, 2012; Pajares, 1992). In support, Bryan and Keys (2001) 
asserted that the teachers’ beliefs and knowledge have a great influence on the teaching of science 
content, its selection and or also selection of materials, mostly based on the affective domain, 
previous experience or knowledge or the time in which it is taught. 
In as much as teachers are knowledgeable about the need to select and use a number of activities 
that contribute to the effective teaching in a science classroom, Reddy & Botha (2011) emphasised 
that what is essential is how these activities are initiated, implemented or developed for further 
scientific literacy. Burek (2012) indicated the need for teachers to develop critical thinking in 
science which has an effect on the development of social scientific constructs pertinent for ensuring 
the application of content taught and learnt. Critical thinking is essential in science development as 
learners are able to analyse and evaluate their own knowledge or thinking resulting in higher 
metacognitive reasoning and in higher order thinking (Sadler, 2002). 
2.5.3 Teachers’ views in teaching socio-scientific issues using inquiry-based approaches 
The blending of the two conceptual frameworks, socio-scientific issues and inquiry-based teaching 
approaches, helps to cater for individuality in the teaching and learning process as it allows learners 
to be the directors in learning and not passive recipients of knowledge (Sampson & Blanchard, 
2012). It is therefore essential that inquiry be used effectively to teach socio-scientific issues 
embedded in topics like genetics to foster intrinsic motivation, which helps learners to acquire 
knowledge on how to collect and analyse data (Sousa, 2017; Kibuka –Sebitosi, 2007; Marbach-Ad 
& Stavy, 2009). This can be achieved by the approaches used, such as research, case study, debates 
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and argument. The teaching of some contextual knowledge is often avoided by most teachers to 
avert disciplinary issues or fear of conflicting views with learners or parental beliefs, values, 
emotions or clashing with the educational management (Bosser, 2018; Stradling, 1984; Marbach-
Ad & Stavy, 2009; Kibuka-Sebitosi, 2007). A lot of teachers lack control in terms of handling 
classroom discussions in teaching socio-scientific issues that are related to sociological, political, 
economic or ethical values within the society (Levinson, 2001, 2004; Levinson & Turner, 2001; 
Newton, 1999; Reis, 2004; Reis, 2014; Reis & Galvão, 2004a, 2005; Simmons and Zeidler, 2003; 
Zeidler and Nichols, 2009; Stradling, 1984). It is also true that many science teachers view science 
as an objective enterprise free from values, which is a fallacy. 
The teaching of concepts such as genetics that are infused with socio-scientific issues using inquiry 
enables quality teaching that allows engagement of learners and averts the same style or sequence in 
teaching methods; yet many teachers are prone to using routine in their teaching (Kazeni & Onwu, 
2013). Marbach-Ad and Stavy (2009) observed that learners lack conceptual understanding of 
genetics due to the teachers shying away from contextual knowledge, values, morals and experience 
that the learners have. Teachers do not view these teaching strategies as useful due to the challenges 
they face when implementing them despite the fact that learning should be a process where the 
learner is engaged in the learning to stimulate creativity (Hoban, 2002; Berry & Milroy, 2002). 
It was observed that teachers faced many challenges when teaching genetics because of the abstract 
nature of the topic, vocabulary associated with genetics, complexity in developing concepts and 
differences in learner contextual knowledge. Teachers’ perceptions on the teaching strategies were 
based on the use of models which increased learners’ interest and motivated them to acquire more 
knowledge or understanding of concepts in genetics, (Saunders & Rennie, 2011). 
In Europe, Amos and Levinson (2014) noted that researchers and teachers view inquiry as an 
effective teaching approach for addressing socio-scientific issues in science. In concurrence Bolte 
and Rauch (2014), and Saunders and Rennie (2011) advocated for the use of inquiry in teaching 
topics embedded with socio-scientific issues in science. Addressing socio-scientific issues in 
science teaching and learning therefore requires learner autonomy accorded by inquiry-based 
approaches, which Pedaste et al (2015) described as involving questioning, exploration, 
experimentation, interpretation and making conclusions. Inquiry-based learning emphasises active 
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participation and learner’s responsibility for knowledge construction (de Jong & van Joolingen, 
1998). 
In a study by Cook and Buck (2013) on pre-service teachers’ views on the study of the nature of 
science through scientific inquiry it was found that some of the pre-service teachers understood the 
benefits of scientific inquiry and its application but some held uninformed views due to their 
experiences in handling social issues in the science classrooms. Teachers need an open mind to 
apply inquiry-based approaches and it is only this way that they can develop positive views about 
the use of inquiry in addressing controversial issues in the classroom. In Life Sciences, socio-
scientific issues are fundamental in developing conceptual understanding, particularly in the topic, 
genetics (Schalk, 2009; Leach & Lewis, 2013). Jantuneng and Aksela (2013) found that inquiry 
approaches are the most effective methods but the main issue is on how teachers use them in 
teaching abstract topics like genetics in Life Sciences to scaffold learning. For example, issues that 
emanate from genetic mutation affect human health resulting in unexplained conditions that require 
scientific research to find treatment. Such genetic conditions include cancer, Down syndrome and 
diabetes (Sousa, 2017; Kazeni & Onwu, 2013; Marbach-Ad & Stavy, 2009). 
So there is need to conceptualise teachers’ views on how they scaffold learning through teaching 
concepts embedded with socio-scientific issues using inquiry. Teachers’ perceptions about socio-
scientific issues affect their understanding and implementation of the curriculum, and ultimately 
impact on the decisions they make during planning, preparation and their teaching (Ekborg et al., 
2012; Sadler & Zeidler, 2004; Russel & Bowie, 2002). In my own opinion, it is therefore 
paramount that the teachers take into consideration the contextual knowledge of the learners, 
beliefs, values, morals or experiences they have about genetics subject matter and infuse it to the 
curriculum content for effective teaching in order to scaffold learners’ knowledge to become critical 
thinkers. Inquiry is one of the methods that is constructive in nature and therefore it is an effective 
method because it encourages immense interaction with materials or the environment to bring in 
meaning out of the abstract concepts in genetics. Some of the methods that the teachers can use can 
include argumentation, debates, research, scenarios and stories to gain insight into the learners’ 
perceptions and develop content from their contextual knowledge in order to make it meaningful 
and understandable. Figure 2.2 shows how the holistic development of learners is achieved when 
using inquiry while addressing socio-scientific issues. 
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Figure 2.2: Holistic development through blending SSI and inquiry approach. 
The researcher developed Figure 2.2 using different literature sources (Ratcliffe & Grace, 2003; 
Hancock, 2019; Presley et al. 2013; National Science Education Standards, NRC, 2000) to show the 
differences and similarities associated with socio-scientific issues and inquiry. This was drawn up 
to show that if socio-scientific issues are taught using the inquiry approach, effective teaching and 
learning are attained. 
The blending of inquiry approach in teaching socio-scientific issues ensures that the misconceptions 
that emanate from the social contexts are addressed through the practical investigation of 
knowledge and the use of the inquiry steps which enables deeper understanding of socio scientific 
issues through practical investigation of concepts (Zeidler, 2002; Ratcliffe & Grace, 2003). The 
inquiry approach addresses further misconceptions that emanate from socio scientific issues NSES 
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(2000). The in cooperation of inquiry in teaching socio-scientific issues enables the transformation 
of the affective domains (emotional, social, physical etc.) hence developing morals, values and 
ethics. The blending of inquiry and socio-scientific issues enables teachers develop effective 
pedagogical approaches and cut time they spend in teaching a particular topic.  
According to Hancock (2019) the need to make socio scientific connections with scientific 
knowledge in the science classroom contributes in averting numerous challenges that arise in 
understanding abstract misconceptions from society. The use of contextual resources enables 
teachers to bring meaning to abstract socio scientific issues that result in misconceptions and 
misrepresentations of knowledge. Presley et al. (2013) indicated that by understanding socio- 
scientific issues from society learners can gain scientific perspectives on issues that affect them 
through research, debates, argumentation, scenarios and conducting inquiry strategies in order to 
develop critical thinking and reasoning among learners while developing life-long scientific skills 
and knowledge. This created interconnections between societal and scientific knowledge by 
employing inquiry approach in a science classroom Zeidler (2014) and Amos et al. (2017). Through 
blending inquiry approach and socio scientific issues from society learners tend to gain interactions 
between social knowledge and scientific knowledge which brings in meaning of abstract concepts 
by; identifying the problem, hypothesising, investigating, collecting data, analysing, evaluating and 
communication of findings. 
Zeidler (2014) and Amos et al. (2017) propound that if teachers relate the inquiry approach to 
contextual knowledge when teaching topics infused with socio-scientific issues such genetics, it 
reduces abstraction in the content and makes concepts more meaningful as learners’ ideas are 
probed throughout. Teachers shun engaging learners in this active learning because of the 
challenges they face, which include classroom and time management issues. In support, Kibuka-
Sebitosi (2007) confirmed some of the challenges, which include the intense amount of content that 
has to be covered, classroom sizes, learner diversity and assessment that prohibit the effective 
presentation of content especially when teaching socio-scientific genetics topics which lack 
continuity in the curriculum. In this regard, Amos et al. (2014) and Hancock et al. (2019) pointed 
out that due to the intensity of the curriculum content in science, the use of inquiry when teaching 
socio-scientific issues reduces workload and teacher pressures in deciphering abstract content to the 
learners. 
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2.6 Chapter summary 
Chapter 2 provided a description of the two conceptual frameworks underpinning the study, which 
are inquiry-based approaches in science teaching and socio-scientific issues in science. A literature 
review on genetics as a topic full of socio-scientific issues and how socio-scientific issues can be 
addressed using inquiry-based approaches has been included. Literature has also been reviewed on 
science teachers’ views, which included teachers’ views about inquiry approach, teachers’ views 
about socio-scientific inquiry and teachers’ views in teaching socio-scientific issues using inquiry-
based approaches. 
The literature reviewed indicated that genetics is a topic infused with socio-scientific issues. The 
use of inquiry-based approaches when addressing socio-scientific issues reduces the abstraction of 
concepts and at the same time enhances learner understanding and application of content taught. 
The following chapter presents the methodology used in the study. 
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CHAPTER 3: RESEARCH METHODOLOGY 
3.1 Introduction 
This chapter presents an outline of the research design and methodology employed for this study. 
The selected design and methodology were best suited for addressing the research questions and the 
plan of action taken to achieve the set objectives. Aspects covered in this chapter include the 
research design, methodology used to collect and analyse data; sampling procedure; data collection 
process; data analysis, research evaluation (trustworthiness and credibility of the research 
instruments and data) and the ethical procedures followed.  
3.2 Research paradigm 
According to Kivunja and Kuyini (2017), a research paradigm is based on a particular “school of 
thought, idea or belief” that is essential in the understanding or interpretation of research data. For 
this study the researcher assumed an interactionism, interpretivist and pragmatism research 
paradigm in analysing and interpreting the data collected through questionnaires, semi-structured 
interviews and document analysis. Pragmatic researchers hold the assumption that a researcher 
should follow the best-suited methodological steps that will answer the research questions posed 
(Creswell & Creswell, 2017).  
The main rationale for assuming the afore-mentioned paradigms was to enable the researcher to 
thoroughly examine the obtained research data, providing thick descriptions of teachers’ views 
about their pedagogic practices when teaching concepts embedded with SSIs in genetics. The 
pragmatic views also give the researcher freedom to express meaningful patterns that exist in 
teachers’ views across different school contexts. 
The paradigms selected for this study include interactionism, interpretivism and pragmatism. 
According to Hancock, et al. (2019: p 645) “Symbolic interactionism is a semiotic meaning people 
make through ongoing interaction with objects, structures and people in process.” The teachers’ 
views are intertwined with the social interactions that occur in the Life Science classroom in 
relation to plan of action as it relates to the situation to develop critical thinking and reasoning, 
Charmaz (2014). Patton, (2002); Reeves and Hedberg (2003) indicated that interactionist 
perspective bases its characteristics on the aspect of contextualisation of ideas or knowledge in 
learning or teaching process. Interactionism is a form of inductive reasoning influenced by 
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environmental influences that are a result of language, beliefs, morals, values or societal influences 
that develop the idea or perspective, Hancock et. al (2019). This paradigm was also assumed for 
this study as socio-scientific issues are constantly intertwined with the belief systems of both 
teachers and learners. 
The interpretivist paradigm was followed in this study. Pham (2018) indicated that the interpretivist 
paradigm considers the methodologies employed in the understanding of human and social 
interpretation of the world in which the data is collected. Interpretivists have the perception that 
there are many facets in understanding the information collected. The interpretivist paradigm is the 
essential paradigm for this study due to the way in which the data is collected and interpreted to 
acquire meaning; analysing the language used by teachers to acquire their views, teachers’ 
experiences, or the way meaning is derived from being conscious of the learners’ social contexts 
(Nel, 2018). 
Pragmatism requires a mixed-method approach where deductive and inductive reasoning are used 
to examine data collected through quantitative and qualitative research characterisation (Sundin & 
Johannisson, 2004). Pragmatism also, refers to the practical plan of action that the individual 
implores in the development of research. These theoretical philosophies are guided by the nature of 
the paradigm (ontology), how the concepts are defined (epistemology) and the strategies used to 
develop the paradigm (methodologies). Table (3.1) below reflect the theoretical perspectives as they 
are used in the study. 
Table 3.1: The three theoretical philosophies developed in this study 
Characterisation  Interpretivism Interactionism  Pragmatism  
Ontology 
What is the nature of 
reality? 
Reality is influenced 
by contextual factors. 
Subject and objective 
are dependent on 
external issues 
Searches for meaning 
of human behaviour 
from social contexts 
(subjective). Reality 
created by 
individuals.  
Reality is both 
subjective and 
objective based. 
Epistemology 
How do people define 
concepts they know? 
Interpretation of 
knowledge to social 
constructs. Reality is 
Interactive nature of 
the study, ideas are 
derived. Context 
Practical relation or 
answering of research 
questions, aims and 
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Characterisation  Interpretivism Interactionism  Pragmatism  
 coherent to moral, 
ethics, values, 
experience or 
contextual knowledge.  
dependant to derive 
meaning.  
objectives. 
Methodologies 
How the researcher 
finds out reality?  
Inductive 
Qualitative methods 
of data collection. 
Research, case study 
etc. Purposive and 
multi purposive 
sampling. 
 
Understanding of the 
teachers’ responses to 
acquire views. 
Qualitative nature of 
the study 
(questionnaire, 
interviews, document 
analysis) 
Inductive and 
deductive 
Mixed method – 
qualitative and 
quantitative. 
Questionnaire survey 
and interview  
Adapted from Goldkuhl (2012); Pham, (2018); Hancock et al. (2019) 
Table 3.1 reflects the main features of the research design that guided this study. The research 
shows how the data was collected, reviewed and presented throughout the research. This defined 
the systematic flow of the research. 
3.3 Research methodology  
The study followed a sequential mixed methods research design. Creswell (2014) indicated that 
mixed method research is defined as a research method whereby data is collected using both 
quantitative and qualitative methods. (Creswell & Clark, 2017; Creswell, 2014) outlined that 
sequential exploratory methods, is first obtained through the administering of a questionnaire which 
is analysed quantitatively to generate patterns. Sequential exploratory research design is a design 
that seeks to explore (Creswell & Clark, 2017), the understanding of the teachers’ views using the 
qualitative interviews. The study followed a sequential exploratory mixed method approach. 
Exploratory mixed method seeks to establish data from the quantitative questionnaire first before it 
is explored further through a qualitative approach to support and validate findings from the 
quantitative phase (Terrell, 2015; Turner et al., 2011; Johnson & Onwuegbuzie, 2013). The patterns 
are then used as guidelines to select participants for qualitative data collection (Bowen, Rose & 
Pilkington, 2017; Creswell, 2014; Creswell, 2003; Denscombe, 2007). Figure 3.1 shows a 
methodological framework which guided the collection and analysis of data in this study. 
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Figure 3.1: Methodological framework of the study 
The figure outlines the methodological framework followed in the data collection process. A 
sequential exploratory method was followed in this research. 
Mixed method research was preferred for this study because it enabled the researcher to first 
identify general patterns on teachers’ views using questionnaires, followed by qualitative 
techniques to validate observed patterns. It is through the exploring quantitative data that qualitative 
data from interviews is collected to make all the data authentic and consolidated in detail, (Stage & 
Manning, 2015; Creswell, 2003; Creswell & Clark, 2017). 
For this particular study, the VOSI questionnaire was adapted and used to collect quantitative data 
from forty-four (n=44) Life Sciences teachers in the first phase of the study, followed by semi-
structured interviews with six (n=6) Life Sciences teachers from six schools. 
The adapted VOSI questionnaire consisted of questions that sought teachers’ views on their 
knowledge about inquiry, knowledge on socio-scientific issues and strategies that were used to 
address socio-scientific issues using inquiry during the process of the teaching and learning. The 
adapted questionnaires were piloted to six teachers at the school where the researcher works. These 
teachers did not form part of the selected participants for the study. Data from the teachers’ 
Sequential 
Exploratory research 
design 
Quantitative  
Adapted VOSI  
questionnaire 
(Narrow open ended 
questions)  
Qualitative  
Interviews- Exploring 
teachers' views 
Exploring Planning 
documents  
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responses were analysed. These findings informed changes that were subsequently made to 
particular items in the questionnaire. 
3.4 Sampling 
According to Mugo (2002), sampling refers to the selection of a group or part of the population for 
the research study. The selection of teachers was based on the location which was vital in asserting 
diverse contextual issues including language, values, morals and classroom sizes in order to 
categorise the sample group into suburban and township schools, Zeidler and Nichols (2009). 
Kothari (2004) indicated that purposive sampling can be defined as the characterisation of the 
sample group where there is no bias or in the procedure in sampling. This-gives equal opportunity 
to all participants to be part of the selected group (Alvi, 2016; Berman, 2017; Kothari, 2004; 
Tongco, 2007) attest that there should be equal opportunity for the for the population sample to be 
selected without any biases despite their varying categories. In this research, all the people selected 
are given equal opportunity to be part of the sample despite their varying ages, experience, language 
or ethnographic background and are given equal chances to take part in the questionnaire. One thing 
that they all had in common is the Life science subject that they teach. 
The sample group was selected from schools around Johannesburg with 44 participant teachers in 
total. The selected group comprised 23 teachers from the suburban schools and 21 teachers from 
township schools. The teacher sample was selected from a population of former model C schools 
that are highly resourced (suburban) and township schools (poorly resourced). The questionnaire 
was initially administered to 50 Life Science teachers in different schools around suburban schools 
and township schools around Johannesburg and six of the responses were rejected due to 
incomplete information being given. The data total number of participants was reduced to n=44 
Life Science teachers. After dividing the teachers into township and suburban schools, purposive 
sampling of teachers from township and suburban schools was done. The schools were put into a 
list according to characterisation of suburban and township schools, the researcher then selected the 
group for the study. The schools were picked purposively selected from the two lists. The randomly 
selected group was asked to respond to the adapted VOSI questionnaires. 
Questionnaire responses from the participants completing the adapted VOSI were analysed and 
categorised to select the group for the interview process. The teachers’ responses were selected 
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under the category, naïve, partially informed and informed and also based on their willingness to 
partake in the interview process. Table 3.2 indicates the selected teachers for the interview process. 
Table 3.2: Profiles for teachers selected for interviews 
 Township school teachers Suburban school teachers 
Teachers’ 
pseudonyms 
Curtis  Theodore Tiyisane Emily  Neo  Tebogo 
Gender Male  Male  Male  Female  Male  Male  
Age 39 34 28 62 44 29 years  
Ethnic 
group 
Black  Black  Black White  Black Black 
Home 
language 
Sesotho  Sesotho Siswati  Afrikaans  Pedi  Tshivenda  
Teaching 
experience 
14 years 7 years  4 years 26 years  13 years  5 years  
Qualificatio
n 
Degree PGCE 
Degree 
Degree Diploma 
Degree 
Degree Degree 
Subjects 
taught 
Life Sciences/ 
Agriculture  
Life Sciences/ 
physical 
science  
Honours Life 
Sciences/ 
Chemistry 
Life 
Sciences  
Life 
Sciences 
 
Table 3.2 shows that the teachers from the township school were younger and less experienced 
compared to teachers from the suburban school. It also shows that the teachers from both school 
contexts were from varied ethnic groups.  
In the first step, the adapted VOSI questionnaire was administered without bias to all the 44 
teachers to acquire teacher’s views from their responses. Teachers’ responses from the 
questionnaire were categorised into naïve; partially informed and informed views using an adapted 
VOSI questionnaire rubric. A purposive sampling technique was then used to select six participants 
for the group for semi-structured interviews. According to Etikan et al. (2016 p 2) purposive 
sampling is the “deliberate choice of the participant due to the qualities the participant possesses”. 
Alvi (2016) indicated that the interview sample group should be selected due their responses in 
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each stratum and willingness to partake in the interview process. In this case, the determining 
factors were the responses from the questionnaire: naïve, partially informed and informed view. A 
teacher from each category was selected for the interview process resulting in the sample group of 
three teachers from suburban and three teachers from the township schools. The background of the 
teachers was essential in the analysis of the teachers’ responses as this is vital in determining why 
the teachers responded in a particular way. 
3.4.1 Description of participants 
The demographic information of the 44 teachers’ responses were collected and used for analysis. 
Table 3.3 below gives information on the cumulative gender participation. 
Table 3.3: Distribution of participants’ gender  
Gender  No// of participants  Frequency  Percentage % 
Males  23 
21 
23 52.3 
47.7 Females  21 
Totals  44 44 100 
 
Table 3.3 indicates that from the 44 participants in the quantitative data, the number of males was 
slightly higher that the number of females who participated in the study. The teachers who 
participated in the study had varying qualifications and only one male participant had the highest 
Masters qualification. Table 3.4 shows the teachers teaching experience. 
Table 3.4: Teaching experience of the participants 
Teaching Experience  No// of participants  Frequency  Percentage % 
0-5 12 12 27.3 
6-10 4 4 9.1 
11-19 12 12 27.3 
20+ 16 16 36.4 
Total 44 44 100 
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The table shows that the teaching experience of the 44 participants was spread out from 0-20+ 
years. The highest numbers of teachers with 20+ experiences is shown while those with 6-10 years’ 
experience had the lowest number of participant in the study. 
3.5 Data collection procedure 
3.5.1 Administration of the adapted VOSI questionnaire 
Data collection instruments included the use of the adapted VOSI (Lederman et al. 2014; Swartz, 
Lederman & Lederman, 2008) instrument for the questionnaire. The questionnaire initially 
comprised nine questions (Swartz, Lederman & Thompson, 2001) that were adapted and reviewed 
to include the socio-scientific issues. The adapted VOSI questionnaire was compressed to contain 
seven questions before the data collection process. The questions 1-4 elicited teachers’ 
understanding about inquiry, questions 5.1-5.5 sought the teachers’ understanding of socio-
scientific issues is included and the last question 6-7 sought clarity on the teaching SSI using 
inquiry from the teachers. 
Teachers were given time before the examination period to complete the written questionnaire to 
avert a clash between curriculum implementation and exams in the second term. The teachers were 
asked to complete the written questionnaire at the beginning of the year in order to elicit their views 
while considering the time frame. The written questionnaire was administered under ethical 
considerations and seeking permissions or approval first from the relevant authorities; department, 
district, school administrators and the teachers before conducting the research. The adapted VOSI 
instrument had questions that elicited the autonomy of the teachers’ explicit views for credibility 
trustworthiness, dependability and authentication of the data collected, (Kothari, 2004). The 
quantitative data collected was analysed and findings used to select the group that was interviewed 
based on their responses. The adapted VOSI questionnaire questions were drafted in a way that they 
sought to clarify the teachers’ views on teaching genetics using the inquiry approach, and the 
qualitative interview questions sought information on why the particular person responded in that 
way. Qualitative data is essential in authenticating the data based on the questionnaire responses 
given to make the data more realistic in nature where there is unbiased form of the responses, Pluye 
& Hong (2014). Through the inception of the qualitative interviews, greater understanding on the 
teachers views (Johnson, 1995; Denzin & Lincoln, 2005) is attained in the teaching of SSI 
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embedded topics in genetics and the responses were unbiased or manipulated, (Patton, 2002) as 
they are instantaneous in nature. 
3.5.2 Administration of interviews 
The selection of the six teachers for the interviews from the township and suburban schools was 
based on the teachers’ responses from the questionnaire that were categorised into naïve, partially 
informed and informed views. A stratified purposive sampling technique was used to select 
participants in each stratum (naïve, partially informed and informed views) for follow-up in the 
semi-structured interviews, (Stage & Manning, 2015; Wisdom, Duan, and Hoagwood, 2015). All 
ethical considerations pertaining to the interview process were sought to ensure privacy of the 
subject. Semi-structured interviews were then conducted individually with each participant; all the 
interviews were audio recorded to provide evidence of information, credibility, trustworthiness, 
dependability and authenticity of interview data. A series of four similar questions were asked to all 
the six participants and further probing was done to some of the teachers where the information 
given was not clear or needed further clarification to ascertain the response. 
3.5.3 Analysis of teachers’ documents 
Lesson planning documents were collected from the six teachers who participated in the second 
phase of the study. All the teachers indicated that they use the departmentally generated lesson 
plans and the only variations were the resources that they used to consolidate or explain the genetics 
abstract content. The provided lesson plans were analysed using codes and categories that derived 
themes from the text. It was essential to analyse the text to generate codes, category and themes to 
acquire teachers’ views through their teaching and learning documents. 
3.6 Data analysis  
Data analysis is a process of examining collected data in order to draw meaningful conclusions or 
findings based on the collected information (Flick, 2013). It aims at in-depth collection of 
meaningful information from the data while interpreting it. Through the data analysis strategies; 
meaning is derived though reflecting on the statements to develop each category and themes that 
were used to derive meaning for interpretative analysis of the teachers’ views in detail. Data from 
questionnaires, interviews and documents were analysed separately. 
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3.6.1 Analysis of questionnaire data 
The adapted VOSI questionnaire consists of seven adapted questions that seek information on the 
teachers’ views on teaching socio-scientific issues in genetics using the inquiry approach. Questions 
1-4 elicited teachers’ understanding about inquiry, questions 5.1-5.5 sought the teachers’ 
understanding of socio-scientific issues, and the last questions 6-7 sought clarity on the teaching of 
socio-scientific issues using inquiry from the teachers. The questionnaire analysis was done using 
the adapted VOSI rubric with a number of possible responses for each category: naïve, partially 
informed or informed views, (Lederman et al. 2014; Swartz, Lederman & Lederman, 2008). The 
adapted VOSI questionnaire rubric was used to analyse the teachers’ responses per question. The 
scoring of each response included the following criterion; naïve – 1, partially informed – 2, 
informed – 3. If the responses did not resonate with the accepted views in the adapted VOSI rubric 
from the questionnaire, they were deemed as naïve. For example, “scientific inquiry should follow a 
sequence of defined steps…”. If the response was “Yes and reason is that it must always try to 
prove a point or idea” it was classified as naïve with a score of 1. The reason was that scientific 
inquiry knowledge can start from any step depending on what is being aimed at or what is the 
desired outcome. On the other hand, to score 3 for the informed categorisation, the response had to 
correspond with the targeted aspect of scientific inquiry, socio-scientific issues or the teaching of 
socio-scientific issues using inquiry. A response was awarded a score of 2 for the partially informed 
view category if it had some aspects or contradictory perspective in light of the desired answers 
from the adapted VOSI rubric. 
The data was analysed using the IBM SPSS 26 software in relation to the demographic information 
to generate questionnaire frequencies. Table 3.6 shows an example of how teachers’ responses to a 
question which required them to identify the steps were analysed. 
Below are some responses to Question 4.1: If several teachers in different contexts ask the same 
questions and use the same procedure, will they arrive at the same conclusion? 
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Table 3.6: An example of analysis of teacher responses to a question  
 Teachers’ 
scored views 
Reasons for the scores 
Teachers’ 
pseudonyms 
Responses   
Curtis Yes, the principles of 
genetics are the same hence 
the outcome will be the 
same.  
1 Naïve view. The teacher did not 
consider the influence of the 
contextual knowledge 
influences. 
Neo I don’t think so because they 
are asking the same question 
coming from different 
contexts 
3 Informed view because the 
teacher is aware of the influence 
emanating from different 
contexts 
Theodore Yes but it depends on the 
knowledge and skill of the 
teacher  
2 Partially informed view because 
the teacher knowledge and skill 
are not the only things that 
affect the development of 
contextual knowledge, i.e. 
material, learner knowledge etc.  
 
Table 3.6 shows the scoring of the interview to consolidate the responses from the quantitative data 
findings. The responses reflected naïve, partially informed and mixed view which reflected that 
some teachers did not show contextual impact in teaching and learning. 
The questions on the understanding of socio-scientific issues and teachers’ views on teaching 
genetics using inquiry were first transcribed and then coded using Saldana (2009) manual coding. 
The question elicited individual responses from the teachers to ascertain their views per question. 
The textual responses were coded then transcribed into subcategories and themes to derive the final 
views of the teachers. The information was used to validate teachers’ responses from the 
questionnaire on Life Sciences teachers’ views in using inquiry to teach genetics as a topic infused 
with socio-scientific issues. 
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3.6.2 Analysis of data from semi-structured interviews 
Coding by Saldana, (2009) was used to analyse, transcribe textual data from semi-structured 
interviews to derive generic themes. The responses were coded, categories developed and themes 
generated to derive meanings used to determine if the teachers’ views were naïve, partially 
informed or informed. 
Each category considers the differences in views between suburban and township teachers’ views; 
similarities and differences that exist due to contextual phenomenon. Saldana (2009) indicated that 
when coding textual data texts should be fragmented and coded using in vivo codes that are then 
categorised into meaningful concepts. During the first stage of transcription the text is coded then 
grouped into a category then further analysed into a concept that brings meaning on the teachers’ 
views. Each concept therefore enhances the understanding of each teacher’s views following each 
category. 
Since there are three teachers in each category, differences were then indicated in line with the 
differences or similarity views of the suburban and township teachers’ views. The similarities in 
texts were used to identify particular codes that led to subcategories. The subcategories led to 
themes that were generated considering similar teachers’ views, social practices, pedagogical 
strategies and cognitive aspects of the teachers’ views. 
3.6.3 Analysis of teachers’ documents 
The planning documents and additional resources were analysed using Saldana’s (2009) code-to-
theory guidelines in establishing how teachers used classroom materials to enhance teaching and 
learning in their planning documents and to effectively teach abstract concepts in genetics. The 
researcher explored how the teacher’s planning documents were developed while analysing how 
content knowledge or teaching strategies were used to simplify genetics concepts. The main 
documents that were analysed included teachers’ notes, extra teaching materials like worksheets, 
and PowerPoint presentations. The theoretical coding is broken down through analysing writing 
which resulted in the development of categories to make meaning of the text. The main purpose of 
the additional resources was to consolidate the concepts, assist the teacher to assimilate learner 
understanding and to bring meaning to abstract genetics concepts (DNA replication, mutational 
disorders, dihybrid cross etc.). 
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3.7 Research evaluation  
In order to assess the quantitative and qualitative data the following are considered: trustworthiness, 
credibility, dependability, transferability and confirmability of the data collected. Due to the nature 
of the study which included the interpretivist and interactionism perspective, the above processes 
were considered in relation to the research paradigms. Figure 3.2 below indicates the sequential 
nature in which the data was collected. 
 
Figure 3.2: Sequential nature of the research process 
Figure 3.2 shows the structure in which the research was conducted and how the data was collected 
in order to reflect the research processes effectiveness. Lincoln and Guba (1985) identified various 
assessment criteria like trustworthiness, credibility, dependability, adaptability. that are used to 
analyse the effectiveness of the research processes. 
3.7.1 Trustworthiness 
Trustworthiness refers to the research’s ability to be truthful, applicable, consistency and neutrality 
of the research data Lincoln & Cuba (1985). Triangulation fostered trustworthiness of the study was 
by the collection of data process through questionnaires, semi-structured interviews and document 
Quantitative  
Administering of Adapted 
VOSI questionnaire  
Qualitative  
Responses from the adapted 
Vosi questionnaire used to 
select group for Interviews 
Planning documents and other 
resources used to explore 
teachers views 
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analysis for credibility, dependability, confirmability and transferability of the data (Lincoln and 
Guba, 1985; Abeysekera & Dawson, 2015).  
3.7.2 Credibility 
Credibility of the study sought the truthfulness of the data and participants’ view of the data 
collected (Duan & Cope, 2014). Credibility ensured that the participants provided individual 
experiences and views with regard to teaching genetics as a socio-scientific topic using inquiry in a 
science classroom. If there were any discrepancies in the interviews, a second round of interviews 
was carried out to ensure the validity and reliability of the data collected. A systematic way of 
collecting data made more credible ensuring a sequence of steps that are followed in the research 
process (Lincoln and Guba, 1985). 
3.7.3 Dependability 
Dependability refers to the consistent nature of the findings over time (Duan & Cope, 2014). If the 
same data is collected over time repeatedly the same results will be achieved as reflected by the 
piloted study findings. According to Koch (2006) the findings will remain consistent if carried with 
the same participants under similar conditions. The teachers’ views were consistent in the study 
despite the location and contextual environments of the participants. 
3.7.4 Confirmability 
Confirmability refers to the findings reflecting participants’ own views about teaching genetics 
using scientific inquiry (Tobin & Begley, 2004). The data collected confirms the findings of the 
teachers views was based on the responses provided by the teachers which enables the researcher to 
derive meaningful conclusions on the teachers’ views in teaching genetics using inquiry approach.  
3.7.5 Transferability 
According to Duan and Cope (2014) transferability refers to the ability for the findings to be 
applicable in different contexts or groups. The findings of the data collected can be transferred to 
different groups despite the location of the group, in this case the consistency of the findings from 
township and suburban school teachers’ views can be transferred from one group to another. 
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3.7.6 Ethical considerations. 
The relevant ethical clearance was obtained from the University of Johannesburg (Appendix A). A 
research proposal was presented with a clear outline of the methodologies, number of participants, 
informed consent forms, requested geographic locations and instruments that were used to collect 
data. Application to regional Department of Basic Education in Gauteng was done to get ethical 
clearances before conducting any research around schools in various districts, (Appendix B). This 
was done to ensure accountability and departmental awareness of all the research activities that may 
affect teaching or learning and to adhere the expectations, rules and regulation in schools for safety 
reasons. To ensure that the participants are protected and that all the data provided is treated with 
confidentiality, an organisational and participant consent form is provided as proof of agreement to 
ensure that all participants rights were not violated (Appendix E). After the application and 
approval was granted, the researcher used pseudonyms for the participants to ensure that 
participants’ information is treated with confidentiality when analysing the data. The same criterion 
was applied when analysing data collected from the qualitative interviews from teachers. 
Departmental and university approval letters were presented to each teacher or school prior the data 
collection using questionnaire interviews for confidentiality and respect for each participant’s 
privacy. 
3.8 Chapter summary  
This chapter provided a summary of methodological approach, sampling procedures and description 
of the participants. A brief description of the data collection instruments was provided which 
included the adapted VOSI questionnaire, semi- structured interviews and the document analysis. 
The research design was outlined and a brief summary of the methodology, data collection 
procedures, data analysing methods and the research evaluation procedures. The research evaluation 
provided information on the credibility, trustworthiness and ethical considerations of the research 
study for authenticity. Lastly, a brief summary of the chapter is described.  
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CHAPTER 4: RESEARCH FINDINGS 
4.1 Introduction 
This chapter provides the research findings from the different forms of data collected and analysed 
during the research process. Data was firstly collected using the adapted VOSI questionnaires, 
followed by transcription of interviews and detailed document analysis. The obtained findings were 
used to address the research questions that guided the inquiry; 
 “What are the teachers’ views about scientific inquiry in teaching genetics, while addressing 
socio-scientific issues?” 
 “How do the views of teachers in township schools compare with those of the teachers in 
suburban schools?” 
The presentation of the research findings is divided into two sections which answer each of the 
research questions that guided the study. 
The first section reports an overview of teachers’ views from the adapted VOSI questionnaire using 
tables and graphs generated from the IBM SPSS 26 software and the comparative analysis of 
teachers’ views from suburban and township school contexts. 
The second section reports the teachers’ views as established from the interviews to consolidate the 
findings from the questionnaire and the document analysis pertaining to genetics used by the 
teachers. 
4.2 The responses based on the adapted VOSI questionnaire 
The adapted VOSI questionnaire was administered and data collected to reflect the initial stage of 
data analysis. The adapted VOSI rubric as indicated in Appendix F was used to code the responses 
and derive categories that resulted in the coding of the responses as naïve, partially informed and 
informed views. The questionnaires were categorised into suburban and township teachers with the 
numbering of the questionnaire S1-S23 (suburban teachers) and T1-T21 (township teachers). To 
establish the findings from the second part of the research question, the coding was manually done 
and the data was entered on Excel and SPSS to generate tables and graphs for further analysis. 
Table 4.1 reflects the teachers’ responses on selected questions 3.4, 3.5 and 6.5. 
 
42 
 
The selected responses reflect how teachers’ views were scored as naïve – 1, partially informed – 2 
and informed – 3. The scoring was done using the rubric; for example, participant T26’s response to 
question 3.4 reflected a partially informed view. The reason for the scoring was based on the 
response that inquiry approach should follow defined structure. In response to question 6.5, 
Participant T21 was given a score of 2 – partially informed view. This is because the participant’s 
response contradicted itself as the teacher indicated that there was value in catering for inclusivity 
in the first part of her response but later expected the learner to be able to manage albinism. This 
scoring was essential because the teacher did not consider the emotional, psychological or social 
effects of ignoring the social negatives associated with albinism when teaching the affected learner. 
Figure 4.1 below shows a sample of the teachers’ questionnaire responses and how the scoring was 
achieved. The scoring indicates the naïve, partially informed and informed views. As for question 
6.2 the teacher responded by indicating that the South African curriculum considers diversity and it 
does not offend or discriminate, which is an informed view as the curriculum is embracing. 
Although the curriculum does advocate for diversity, contradiction was noted in that it does not 
consider the learners’ contextual knowledge that they bring into the classroom. 
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Figure 4.1: Sample of the teachers’ questionnaire responses and the nature of scoring 
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4.3 Life science teachers’ views about teaching socio-scientific issues using inquiry 
The first part of the research question sought understanding of the teachers’ views about scientific 
inquiry in genetics as a topic full of socio-scientific issues. This question was answered through the 
analysis of the teachers’ responses from the adapted VOSI questionnaire to establish the teachers’ 
views. A descriptive overview of responses for the seven questions which were asked to establish 
the teachers’ views under the three categories in the questionnaire will be presented. The three 
categories include questions 1-4 which sought teacher’ understanding and views about scientific 
inquiry, question 5 sought teacher’s views about socio-scientific inquiry and questions 6-7 which 
sought teachers’ views in teaching socio-scientific issues using the inquiry approach. Table 4.2 
below indicates the frequency and percentages of the teachers’ views per quest ion to establish the 
naïve, partially informed and informed views of the teachers. The table was generated using the 
IBM SPSS 26 descriptive frequency information. 
Table 4.1: Overview of the teachers’ views in teaching socio-scientific issues using the 
inquiry approach  
The teachers held more informed views as indicated by the percentages of the informed views per 
question. As seen in table 4.1 in question 1, the teachers held 97.7% and 90.9% of the informed 
views for question 2. As for question 3, the teachers held mostly naïve and partially informed views 
at 6.8% naïve and 61.4% of partially informed views. The teachers indicated that the inquiry 
approach requires a series of sequential steps that cannot be changed despite the changes in the 
contextual knowledge acquired. The informed views were at 31.8% which was the lowest below 
50% from all the seven questions. For question 4 the teachers held a partially informed view of 
25.0% which is also high as the teachers were responding to the question: “If several teachers in 
Inquiry aspect in teaching 
genetics as an SSI topic  
Q1.  Q2.  Q3.  Q4.  Q5.  Q6.  Q7.  
VOSI responses in % 
Naïve  - 4.5 6.8 4.5 - - - 
Partially informed 2.3 4.5 61.4 25.0 - 13.6 13.6 
Informed 97.7 90.9 31.8 70.5 100.0 86.4 86.4 
Total 100.0 100.0 100.0 100.0 - 100.0 100.0 
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different contexts ask the same questions, working independently and follow the same procedure in 
teaching genetics, will they come to the same conclusions? Explain why and why not.” Only a few 
teachers held the naïve view that contextual knowledge determines the results with an average of 
4.5 % while the informed teachers had an average of 70.5%. Question 5 indicated that all the 
teachers held informed views about the teaching strategies used in teaching socio-scientific issues 
using the inquiry method. Question 6 and 7 had similar outcomes on the results as the teachers held 
86.4% of the informed views and 13.6% of partially informed views respectively. Due to the fact 
that all the teachers’ views were above 50 % in all the questions except question 3 indicating that 
the teachers held informed views throughout except the methodology and steps in the inquiry 
process in question 3. 
4.4 Township teachers’ views 
Township teachers’ views in teaching SSI’s using inquiry had a marginal difference to suburban 
teachers’ views. This was observed through analysing the teachers’ teaching methods, application 
and knowledge about scientific inquiry. The research findings showed that teachers held informed 
views, partially informed views about socio-scientific approaches and naïve views. The questions 
that sought knowledge on scientific inquiry were questions 1-4 with an average of 70.2% of 
teachers reflecting knowledge about scientific inquiry. 42.9 % of the teachers held naïve views for 
question three. The question required teachers’ understanding on the sequencing of scientific steps 
on collecting data and the reason why it should be sequential. 
An average of eight out of 21 teachers from the township schools cited that inquiry steps should 
follow a series of steps in order to “prove a concept or phenomenon”. The idea and reasoning was 
classified as naïve because it did not consider that scientific inquiry steps can resume at any step 
depending on the context that is being investigated. For example, a scientist can start by analysing 
already collected data and make inferences. In response to question 4, teachers reflected a 57.1% 
naïve view of the question: “If several teachers in different contexts ask the same questions, 
working independently and follow the same procedure in teaching genetics, will they come to the 
same conclusions? Explain why and why not.” The teachers’ responses to the question above 
indicated a similar response which was, “same questions using the same procedure therefore 
conclusions should be the same”. The response was categorised as naïve due to the lack of 
consideration of individual views, contexts or the resources that can give different results. Critical 
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thinking is essential to make a valid claim to which science is not tentative but subject to change 
depending on the views of the teachers. 
Although a majority of these teachers held informed perspectives about scientific inquiry, most 
teachers held naïve perspective in understanding or implementing of socio-scientific issues in 
teaching and learning in the science classroom. Four teachers with at least none to five years’ 
teaching experience and two teachers with 11 to 20 years’ experience displayed naïve views to the 
question, “if a learner in the classroom has albinism, ‘how would you approach the concept of 
albinism in that class?” The majority of the teachers’ responses was that it is important to ask the 
affected learner to explain their condition to the rest of the class. This was categorised as a naïve 
perspective due to lack of consideration of the individual respect of learner or the psychological, 
emotional or social impacts this kind of actions could have on the learner. 
Regarding knowledge on socio- scientific issues application and use of inquiry, teachers’ responses 
to the question: “One teacher decided to task learners to record the views of their community 
members about the GMOs and compile a report. Is this a scientific inquiry?”, showed a naïve 
perspective. For instance, at least five teachers reflected naïve views with a response that it is not a 
scientific inquiry response. This indicated that teachers’ reasoning on inquiry in teaching genetics is 
based on testing in a laboratory to prove an idea without developing critical thinking and reasoning 
(Kosinki-Collins, 2015; Tsai, 2017; Amos et al., 2017; Abril et al., 2014). Partially informed views 
were categorised when teachers indicated an awareness of a concept but were not sure of the 
approaches used in teaching socio-scientific issues using inquiry. 
4.4.1 Overview of township teachers’ views 
To determine the differences per question response an average score was calculated from the 
township teachers to determine the teachers’ views as either naïve, partially informed or informed. 
Figure 4.2 that follows shows an overview of the township teachers’ views per question. The graph 
indicates the average participants’ responses per question. 
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Figure 4.2: An overview of the township teachers’ views per question 
Figure 4.2 indicates an average score of the township teachers’ views per question. The figure 
indicates that 17 township teachers held informed views out of 21 for question 1 while 14 out of 21 
teachers held informed views for question 7. The teachers from township schools held more 
informed views in relation to partially informed and naive views. Question 3 had the highest 
number of teachers who held the naïve views with at least nine out of 21 teachers having naïve 
views. Ten out of 21 teachers held informed views for question 3. An average of 13 out of 21 
township teachers held informed views for question 4; only 6 teachers out of 21 held naïve views 
and only two teachers held partially informed views. Overall this indicates that township teachers 
held more informed views from all the seven questions compared to the naïve views. 
4.5 Suburban teachers’ views 
The teachers who participated in the quantitative questionnaire survey showed understanding of 
inquiry approach strategies and methods used to teach inquiry. The teachers from the suburban 
schools were better informed about the inquiry approach. Knowledge about scientific inquiry 
approaches, strategies or activities had an average score of 72.6% which reflected that the teachers 
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held informed views. Averages of 40% of the participants from suburban schools were categorised 
as having naïve views. This naïve perspective was 8% higher compared to township teachers’ 
views, who held a 32% naïve perspective. Many teachers reflected naïve views for question 3, 
which investigated teachers’ understanding on the sequencing of scientific steps on collecting data 
and the reason why it should be sequential. Most teachers responded by indicating that the steps 
should follow a series of defined steps. This was categorised as naïve because methods and 
sequencing of steps depend on the aims and objectives that are required at a particular time. 
The teachers held informed views about the methods used in teaching socio-scientific issues and 
their application in teaching and learning. They gave examples like the use of videos, technology or 
internet in the science classroom unlike the teachers from the township schools. Fewer teachers 
reflected a naïve perspective compared to the teachers from the township school. Although the 
difference was marginal, a lot of things contribute to the difference, like availability of resources, 
sizes of the classrooms, experience, technology, support systems from home, school or community, 
learners’ interests and attitudes (Amos & Levinson, 2018; Linn et al, 2013; Galano et al., 2016; 
Sousa, 2017). However, the teachers in suburban schools reflected an average of 86.9 % 
understanding on question 5 which sought teachers’ understanding about socio-scientific issues 
compared to teachers from the township schools. The teachers had higher informed views as 
revealed by the chart on informed teachers’ views. Understanding about socio-scientific topics, 
strategies, curriculum knowledge, handling learner contextual diversity had a higher number of 
teachers with informed views and no teachers held a naïve perspective about socio-scientific issues. 
In response to question 7 on genetic engineering or GMO understanding, suburban teachers held 
more informed views on the advantages and disadvantages of genetic engineering while citing 
examples like “need to cater for the demand, causes some diseases, has an effect on the health or 
genetic mutation of plants.” Only a few mixed views were noted in relation to the curriculum, 
which asked whether “the strategy of teaching socio-scientific issues using inquiry is applicable in 
South African context.” The responses indicated that the strategy depends on the society, to which 
the knowledge on curriculum content intensity, time frames, assessments or diversity of societal 
knowledge was not put into consideration. An average of 76.1% teachers held informed views for 
questions 6 -7 which sought understanding of the teaching of socio-scientific issues using the 
inquiry approach. 
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4.5.1 Overview of the suburban teachers’ views 
An average score of the suburban teachers’ views was calculated to indicate differences in 
responses per question. The scores helped to determine the naïve, partially informed and informed 
views of the teachers. Figure 4.3 shows the average scores of the responses to the each question and 
the number of participants from the suburban schools. 
 
Figure 4.3: A summary of the suburban teachers’ views per question 
Figure 4.3 indicates that the suburban teachers held informed views in all the seven questions. In 
question 1, 20 out of 23 teachers from suburban schools held informed views in the study. For 
question 3, 12 out of 23 teachers held informed views while eight out of 23 teachers held partially 
informed views and three out of 23 teachers held naïve views. As for question 4, 15 out of 23 
suburban teachers held informed views while 5 out of 23 teachers held partially informed views and 
three out of 23 held naïve views. 
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4.6 Comparative analysis of teachers’ views in township and suburban schools 
The second research question that guided the study was aimed at establishing whether there was 
any difference between Life Science teachers’ views from two school contexts (township and 
suburban teachers’ views). To this effect, a comparative analysis was carried out using a non-
parametric chi-square test to establish any significant differences. 
4.6.1 Township teachers’ views vs suburban teachers’ views 
The two school contexts were township schools and the suburban schools. The difference between 
these schools was that the suburban schools had a lot of resources and the ratio of teachers to pupils 
was lower compared to the township school. These have an effect on the teachers’ views and impact 
classroom interactions. 
The sub-questions in the questionnaire were grouped together to derive the overview of the seven 
questions which sought information per question. For example, the sub-questions in question 1.1, 
1.2a, 1.2b and question 1.3 were grouped to derive an overview of question 1 which sought 
information in defining scientific inquiry. The other sub-questions were also grouped to determine 
the seven other sub-questions. 
Teachers from suburban schools reflected a more comprehensive understanding of all the questions 
except question 2 where the mean score was slightly lower to the township teachers’ views. The 
only similarities are in Q6 where all the participant teachers had similar understandings of the ways 
in which SSIs can be taught using inquiry. 
The summary of the teachers’ views reflected that naïve views of teachers from the suburban 
teachers had a lower number of participants compared to the teachers from township schools who 
had a higher number of participants. The partially informed number of suburban teachers was 
higher than those from the township schools (see Appendix H). The informed teachers’ views 
reflected that a marginal difference exists between the teachers from suburban and township 
schools. Figure 4.4 below shows the summary of the informed teachers’ views between the two 
school contexts.  
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Figure 4.4: Summary of the township vs suburban teachers’ informed views 
The teachers’ responses indicate a marginal difference in informed teachers’ views. The teachers 
from both township and suburban school contexts had similar views in question 6. The suburban 
teachers are aware of scientific inquiry and held interesting ideas based on socio-scientific issues. 
An overview of the informed views from township and suburban schools’ views is valid due to the 
fact that all the teachers were given equal opportunities when participating in the research (Alvi, 
2016; Bernam et al., 2017; Kothari, 2004). 
4.7 Observed differences per question 
Question 1 -Definition of scientific inquiry 
The question consisted of questions 1.1, 1.2a), 1.2b) and 1.3 which sought teachers’ views on 
understanding what scientific inquiry is. Figure 4.5 below portray the differences on the teachers’ 
views on the teachers’ understanding of scientific inquiry. 
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Figure 4.5: Teachers views on defining scientific inquiry. 
All the teachers from the suburban schools held informed views compared to the teachers from the 
township schools. A few of the teachers from township schools held partially informed views. 
Through the findings the suburban teachers were able to define inquiry better compared to teachers 
from township schools. 
Question 2- Knowledge of using inquiry in genetics 
Question 2 contained questions that sought teachers’ views in inquiry methods and how teachers 
decide on the inquiry approaches or activities that are essential in teaching genetics. Figure 4.6 
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indicates the responses from the teachers on using inquiry to teach genetics.
 
Figure 4.6: Teachers views on using inquiry in genetics 
As shown in Figure 4.6, teachers from the suburban schools held naïve views while teachers from 
township schools had 0% of teachers with naïve views. Twenty-one teachers from suburban schools 
held informed views compared to 19 township teachers who held a similar view. 
Question 3 – Strategies in teaching socio-scientific issues using inquiry 
Question 3 contained questions 3.3, 3.4, 3.5, and 3.6. These questions sought teachers’ 
comprehensive understanding of the inquiry methods and the steps that are essential in scaffolding 
inquiry approach effectively in scientific investigations. Figure 4.7 highlights teachers’ views in 
inquiry methods and steps. 
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Figure 4.7: Teachers’ views on methods or steps in inquiry 
Figure 4.7 reflects that teachers from both suburban and township schools held partially informed 
views and a lower number of teachers could identify the steps and methods in inquiry effectively. 
The number of teachers with informed views from suburban schools was slightly higher than those 
from township schools although both school contexts did not understand that inquiry steps are not 
systematic but can commence from any step. 
Question 4- Outcomes if the procedure is the same or different in inquiry 
Question 4 elucidated teachers’ views in understanding procedures in inquiry approach when 
working independently or collaboratively. It consisted of questions 4.1, 4.2, 4.3 and 4.4 
respectively. Figure 4.8 shows a graph of the teachers’ views when following certain procedures. 
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Figure 4.8: Views on procedure in inquiry 
Figure 4.8 shows teachers’ views on the procedure on inquiry. Teachers from the suburban schools 
held more informed views compared to teachers from the township schools although the differences 
are not significant. Two teachers from township schools held naïve views compared to teachers 
from suburban schools. The number of teachers from township schools who held partially informed 
views was slightly more than those from the suburban schools.  
Question 5 – Teaching socio-scientific issues using inquiry and teachers’ views 
Question 5 sought teachers’ understanding of knowledge based on socio-scientific issues, 
methodology, strategies, teaching genetics when socio-scientific issues are infused in the topic. 
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Figure 4.9: Teaching socio-scientific issues using inquiry and teachers views 
All the teachers from both suburban and township schools held informed views and the teachers 
were able to identify the SSI strategies and the methodologies that are applicable to teaching 
genetics. 
Question 6- Strategies in teaching socio-scientific issues using inquiry 
Teachers’ views on question 6 were based on the views that the teachers held informed and partially 
informed views. There were six questions under question 6 that sought the views of teachers based 
on teaching the genetics topic using the inquiry approach. Figure 4.10 reflects the teachers 
strategies that they use in teaching socio-scientific issues using inquiry. 
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Figure 4.10: Teachers’ views on the strategies in teaching socio-scientific issues using 
inquiry 
The teachers from suburban schools held informed views compared to the teachers from township 
schools. Three teachers held partially informed views compared to those from the township schools 
who were about four teachers. This indicated a marginal difference among the teachers from 
suburban and township schools who were better informed. 
Question 7- Teachers views on teaching GMO using inquiry 
Question 7 sought teachers’ understanding of the curriculum in teaching GMO foods. The strategies 
that are used to teach GMO foods and the way the teachers view the methodologies in the teaching 
of GMO. Figure 4.11 reflects teachers’ views in teaching GMO in the curriculum using inquiry. 
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Figure 4.11: Teachers’ views in teaching GMO using inquiry 
Figure 4.11 indicates that a higher number of the teachers in the suburban schools had informed 
views as compared to township schools who reflected partially informed views. This indicates that 
understanding of GMO teaching using inquiry was more understood by the teachers from the 
suburban than the teachers from the township schools. 
4.7.1 Chi-Square statistics 
To further establish if the observed differences in township and suburban teachers’ views in 
teaching genetics while addressing socio-scientific issues using inquiry were significant a chi-
square test was conducted using IBM SPSS 26 software. The result of the test indicated that there 
was no significant different in teachers’ views across the school types. The two sided test reflected 
a significant value of 0.06 which is less than the p value of ≤0.05. This proves ensures that the 
results are rejected under the circumstances when calculated at 1% interval. The complete results 
from the test can be seen in appendix H. 
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4.8 Findings from the semi-structured interviews 
Semi-structured interviews were conducted with six Life Sciences teachers from township and 
suburban schools. The selection process was based on the teachers’ responses from their 
questionnaire as earlier indicated. The teachers were also selected due to the experience each 
teacher has in teaching the same subject. Interviews conducted were transcribed, coded, categorised 
and themes generated following Saldana’s (2009) code-to-theory model. The categorising of the 
codes was essential in understanding each response in relation to the impact on the teaching using 
inquiry strategies to teach socio-scientific issues and the curriculum has on the analysis – strategies 
like argumentation, research and discussion (Batten and White, 2014; Tsai, 2017; Zeidler and 
Nichols, 2009). The information was essential in understanding and breaking information into 
meaningful ideas. The data that was collected was summarised into simpler concepts that generated 
themes. The interviews were conducted with two sets of three teachers each set from suburban and 
township schools. Each teacher was asked the same questions to ascertain their understanding of the 
concept. The responses were audio recorded, transcribed and the data analysed, coded through 
highlighting the key words and aspects in each response. The key words were categorised and used 
to derive themes or interpretations as naïve, mixed or informed views. 
More teachers in the township schools revealed naïve and mixed views from their interviews. 
Almost all the teachers in the suburban schools held informed views as compared to the teachers in 
the township schools. All the three teachers in suburban schools held informed views compared to 
two teachers from township schools. Teachers in both sets who had experience of 10 years and 
above had greater insight into the understanding of the different aspects compared to their 
colleagues who had less experience. These teachers held more naïve and mixed views to those who 
had experience. 
The interview responses were transcribed to generate codes that are similar from all the other 
participants. The codes from the texts were further analysed into subcategories that further led to 
the generation of one theme that address all the research questions. Five themes that sought 
teachers’ views on inquiry, understanding SSI’s and teaching of genetics using inquiry approach 
were derived as follows. 
4.8.1 Inquiry as discovery learning 
The reader is reminded that all names used in this section are pseudonyms.  
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All the teachers held the view that for inquiry to be effectively assimilated there has to be discovery 
of knowledge through experimentation and testing a hypothesis to acquire knowledge. The science 
teachers held the view that inquiry develops critical thinking since learning is acquired through 
engaging learners and allowing them to discover knowledge. For example, Emily is quoted as 
stating that inquiry learning “leads kids to discover” and Curtis stated that “this type of teaching 
method makes learners be more curious”. This is reflective of the development of critical thinking 
by developing the learners’ curiosity. In a similar study Harlen (2014) indicated that inquiry is an 
approach that allows individual learners to explore the external world while developing individual 
thought process. Theodore, a teacher from the township school indicated that inquiry approach is 
“evidence based” which can be attained through the investigation to prove a hypothesis. Through 
discovering knowledge learners are able to develop critical thinking skills that ensure high 
individual participation in the learning process (Anderson, 2017; Turner et al., 2011). In the same 
vein Cook and Buck, (2013) found out that teachers held informed views about inquiry and in the 
same light they held naïve views on the handling of the steps to be followed. Hodson (2007) 
highlighted the same views but based on the learners’ views. 
4.8.2 Teaching from social context 
When Theodore was asked if there should be one universal method to teach genetics, the response 
was that “it should be universal” but the contradicting aspect of the response was that “socio-
economic factors that affect our country are more or less the same”. This reflected a mixed view 
because at first, the socio economic factors are diverse across the country, then the teacher further 
acknowledged that the teacher should adapt to the environment. This indicates that the teacher does 
not understand the effect of contextual knowledge, which can transform teaching methods using 
inquiry. 
In the second question, Neo then contradicts this view by indicating the awareness of social 
misconceptions learners have. In addition, he did not provide clear examples and explanations on 
the choice of inquiry approaches that were selected. The teacher kept on emphasising “conscious 
aspect” but how this should be applied or achieved was still not expressed, showing a naïve view. 
When the teacher could not respond, it is an indication of the naïve aspect of teaching socio-
scientific inquiry approaches.  
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In retrospect Emily cited examples of social issues that are prominent in the development of 
scientific inquiry or topics were given like “spinobiphelia, anaemia, albinism, sicko cells in 
Afrikaans”. This shows that due to the over 20 year teaching experience the teacher has on teaching 
socio-scientific issues, gives her more ideas to explore abstract socio-scientific issues using various 
examples to make them more meaningful in the learning process. It is through the use of various 
materials or resources that aid to show teacher’s exposure, expertise and knowledge in the use of 
technology to explain abstract socio-scientific concepts. Knowledge on environmental influences in 
providing resources that can be used to teach socio-scientific issues in science is crucial in the 
application of contextual knowledge in science teaching and learning.  
Tiyisane from the suburban school took it upon himself to reflect and indicate some of the 
misconceptions that learners bring in order to ascertain religious beliefs regarding scientific issues 
“Take it from a molecular level and try to understand where life comes from, you will understand 
that it basically comes from the soil…”. This indicates that the teacher understood the various 
misconceptions that learners bring in from the social contexts and tried to create critical thinking 
through giving the learners a case study which they can explore the possibilities. In the same light, 
Abeysekera and Dawson (2015) and Lee and Witz (2009) pointed out that learners bring in 
knowledge from the social contexts which influences their beliefs, values and morals. The teachers 
explored the misconceptions from religious beliefs and linked socio-scientific issues in scientific 
literacy to bring in learners to critically analyse scenarios. For example, one of the teachers said, “in 
cloning, get different perspectives from learners regarding the same topic”. 
Tebogo like the other suburban school teachers, was able to give clear insight into the teaching and 
use of socio-scientific issues in science. He held informed views in relation to the scientific inquiry 
knowledge and understanding of contextual knowledge in understanding socio-scientific issues. 
The teacher gave clear insight into the approaches and strategies that can be used in the teaching 
and learning process. 
4.8.3 Inquiry strategies to teach genetics 
Zeidler and Nichols (2009) posited that the teaching methods, strategies and resources are 
fundamental in bringing about meaning making by the learners. In this research, Curtis, one of the 
teachers indicated that they also assist the learners through explanations which are teaching 
strategies that can be used to develop knowledge. The teacher’s response that “I am not sure” 
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indicated a mixed perspective as the teacher further gave the correct response, “discussions – break 
down misconceptions”. Through this mixed idea, Curtis is firstly “not sure” which indicates that he 
is not aware of the fact that the response that he gave could be the correct one. 
The experience of the teachers has a greater contribution on the teachers’ views where they 
reflected greater understanding of the learners. Emily’s responses were indicating greater exposure 
to the subject at hand and she had in-depth insight into the subject or how to use examples from the 
social context to explain abstract concepts to the learners. An example is when she said, “Molecule 
based, it’s not something that is visual that you can see. You have to use a lot of videos, you use 
very good PowerPoints, very visual and which refer to the newest research. We are lucky at our 
school, these kids have free WIFI, so if we are in class and we want to maybe ask something about 
GMOs I can ask them to take out their phones and straight away on their phones they find the 
newest research on it.’ This reflects the informed view by the teacher on the subject matter and the 
recent advanced materials that can be used to make meaning of abstract concepts in science. 
The use of technological gadgets in explaining the abstract concepts is a revelation that Tiyisane 
has knowledge in using available contextual resources to scaffold knowledge among learners. There 
is evidence of inquiry approach through asking learners to research, find information and 
presentation to the rest of the class. The informed view of the teacher was also noted as aligned to 
experience and the resources that the school has. 
4.8.4 Teacher has knowledge of learner perception on genetics as a socio-scientific concept 
Although Curtis has six to 10 years’ experience, he has not mastered the effect of accepting learner 
diversity and experience in handling learners who are different. Although the teacher was able to 
include the learner in the teaching and learning, it is important to request individual learners’ 
permission and find out how the learner feels about dealing with such a sensitive issue. In handling 
a learner with albinism, the teacher held a naïve perspective through the expectation that the child 
must understand, this shows that he does not consider the learner’s level of development and 
disregards social, emotional or emotional impacts when the learner is asked to open up in front of 
the class. This is important because it reflects understanding of the social emotional and 
psychological impacts such sensitive topics can cause and also to show respect and sensitivity to 
albinism conditions. 
63 
 
Interview with Neo outlined some naïve, partially informed and informed perspectives from the 
teacher. The teacher revealed that the learners are already aware of the genetic factors associated 
with albinism. However, this does not consider the social misconceptions that the society or the 
individual beliefs or attitudes that learners bring into the science classroom that has an effect on the 
scientific knowledge. 
In response to how to scaffold knowledge, Theodore revealed that they can discuss, but there are 
“things that cannot be discussed pertaining to community and effect on albinism” hence he will still 
be able to identify and address misconceptions. It was identified as a mixed view as the 
misconceptions are derived from what the community thinks about on socio-scientific issues. The 
teacher is aware whether the resources and the activities from the environment can be used to find 
information but tends to refrain in the application of these resources. 
Emily revealed that she is aware of individual diversity and respect for individual learner contextual 
knowledge through the response that there is a white albino which can contribute to the 
understanding of how learners perceive certain social aspects. She said, “White kids are not really 
aware that albinism, a white child can have it as well”. This indicates that the teacher has 
experience and exposure to diverse social contexts that learners come from and how these have an 
effect on the scientific knowledge acquisition. 
In interpreting and explaining Tiyisane’s view on how they handle albinos, the teacher gave the 
idea that knowledge in science is subject to change, hence there is a need to respect and accept 
everyone despite their genetic conditions. There is also greater awareness of the pedagogy of 
learning to cater for individuals with different views. The teacher explained albinism when he said, 
“albinism is a result of genetic disorders that occur and not through human curse as perceived by 
society in different communities.” 
The understanding of individual or contextual diversity has been reflected by understanding the 
impact certain socio-scientific issues are experienced in albinism: “isolated or stigmatised, fewer 
friends, they have special requirements”. Through understanding such social, emotional and 
psychological analysis of such a condition, Tebogo indicates awareness of individual diversity and 
understanding of socio-scientific issues that have an effect on the individual. The development of 
critical thinking is shown through letting learners understand the selected career path that can be 
followed if knowledge is further pursued. 
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4.8.5 Curriculum restrictions in teaching genetics. 
Emily is also aware or understands restrictions of the curriculum in order to prepare the learners to 
excel in the exams. Curriculum restrictions include the understanding that there is no time to cover 
the curriculum content for Grade 12 and the limits the practical work. The curriculum is mostly 
exam oriented and does not cater for the diverse contextual knowledge of the teachers and the 
learners. The content that has been taught does not consider the technological advancements in 
genetics and has remained constant in the CAPS curriculum. 
All the teachers from the suburban schools cited time restrictions in the curriculum and Tiyisane* 
also indicated that there is no time to develop the critical thinking. All the teachers from township 
and suburban schools indicated that the curriculum stipulated topic content does not cater for 
individual ideas to be enacted. Therefore, teaching becomes theory based and limits investigation 
and development of individual ideas. 
4.9 Findings from the document analysis 
To consolidate the findings from the interviews, a further analysis of the teachers’ planning 
documents was used to derive the nature in which the teachers break down abstract content 
knowledge to bring meaning to the learners. The planning documents and resources were used to 
complement the interviewed teachers’ views in the triangulation process (Bowen, 2009). This 
enables to bring meaning to the data collected and consolidate the findings. 
4.9.1 Lesson plans 
All the six teachers use departmentally generated lesson plans in their teaching. The only 
differences are in the resources that are used to consolidate the concept being taught. This did not 
give adequate feedback because all the planning documents are the same throughout the two school 
contexts. The teachers’ variations of resources include chalkboard, power point presentations and 
worksheets. 
4.9.2 Additional resources 
The additional resources presented like worksheets, PowerPoint presentations and articles, provided 
further information that extends the planning documents. The use of extra articles relating to 
genetics by Emily, Tiyisane, Theodore, Curtis, Neo and Tebogo exposes critical thinking and 
individual application of breaking down abstract genetics content knowledge in teaching. The 
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teachers also used different resources like PowerPoint presentation and extra worksheets to scaffold 
abstract content knowledge. 
Additional resources included pictures, extended worksheets (questions related to the topic), 
informal assessments tools, slides, power point presentations etc. They facilitate teachers’ teaching 
and learners’ understanding of the concepts because they allow learners to be exposed or interact 
with different materials to cater for individual learner diversity (Sellers, Roberts, Giovanetto, 
Friedrich & Hammergren, 2007). The additional resources were analysed through evaluating the 
similarities or differences in content, materials, resources and worksheets to determine teachers’ 
views in teaching abstract concepts (Bowen, 2009. The first thing in the analysis of the document 
was analysing the key words in terms of content, methodology, activities and resources used on 
planning. Table 4.3 indicates the questions that were asked as the guideline in analysing the 
planning documents in relation to developing socio-scientific inquiry approaches, reality and 
context based knowledge. 
Table 4.3: Summary of the document analysis 
Question  Codes  Category Theme 
1a) Who created the planning 
document?  
Departmentally generated 
genetic lesson plans 
Individuality 
lacking 
Diversity and 
creativity 
enacted. 1b) who designed the additional 
resources and documents for 
teaching and learning? 
Individually created the 
worksheets, PowerPoint 
presentations, and some of 
them I generated from the 
internet to design my own 
that are in line with the 
learners’ context.  
Individuality 
and 
creativity 
enacted 
2. What is the main focus area of 
the document?  
Additional material, teaching 
resources and consolidation 
of genetics topic content. 
Lack of 
individual 
critical 
thinking 
Materials for 
meaning 
making 
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3. How the content relates to the 
socio cultural values to bring 
reality in context?  
Limiting to text book based 
theoretical content, some 
lessons bring in socio 
cultural issues in reality. 
Limited relation to socio 
cultural influences. For 
example; lesson week 14 –
cloning. The activities allow 
learners to bring in views 
about cloning. DNA 
mutation lesson has textbook 
activities. Teacher activities 
outweigh learner activities. 
Discussion method is 
dominant. 
Limited 
contextual 
knowledge 
blended 
with some 
social 
influences 
Some socio-
scientific 
issues 
addressed in 
context  
4. How is the inquiry approach 
used to break down content on 
socio-scientific issues to relate to 
various diverse values in society?  
Inquiry is achieved through 
homework as research. 
Limited socio-scientific 
investigation on community 
related knowledge  
Limited 
inquiry 
approaches 
used 
 
Inquiry 
approach is 
mostly based 
on research, 
textbook and 
worksheets.  
 
Table 4.3 reflects the guiding questions, the codes and categories that led to deriving themes in the 
document analysis. The guiding questions, code and categories led to the generation of themes for 
document analysis in relation to understanding of individuality and development of critical 
thinking. The lesson plans reflected the limited interlink of socio-cultural influences in the planning 
of lessons as most rely on textbook theoretical knowledge. The lesson plans reflected limited 
application of critical thinking and reasoning as analysed in the activities, methodology and the 
written memo analysis of the lesson plans. Bowen (2009) outlined that it is essential in developing 
understanding of the natural phenomenon the text represents. The code- to theory document 
analysis brings in understanding of the contextual knowledge of the planning document. This helps 
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in understanding the relation of the content being taught to the pedagogical approaches used to cater 
for the diverse socio-cultural influences (Saldana, 2009). Limited socio-cultural activities and 
methods are reflected in the planning document and lack of individuality is shown. The themes 
below address the findings in the teachers’ views to in developing and scaffolding genetics in the 
Life science classroom. 
4.9.3 Using multiple resources 
The teachers used a variety of documents in their teaching and learning which indicated that 
creativity and diversity is used to cater for individual learner cognisance. Emily used worksheets, 
PowerPoint presentations and pictures among other things. that were linked to the curriculum 
content knowledge on genetics. A lot of additional materials are effective in bring meaning to 
abstract genetics concepts, hence developing critical thinking among learners. All the teachers’ 
additional resources reflected teacher understanding of the content, relevance and the learner 
contextual knowledge used. 
4.9.4 Materials for meaning making 
The terminology used in the additional resources indicated understanding of learner conception and 
diversity in the science classroom. The use of words that learners can relate to from contextual 
knowledge in relation to scientific terminology to provide meaning. The teaching of vocabulary 
ensures meaning making of abstract genetics content is adhered to. For example the use of genetic 
cards; 
Table 4.3: The sample of the genetics card-helps to bring meaning to learners  
Gene  Allele  Karyotype 
allele  genetic  picture 
chromosome  characteristic  Down syndrome 
This indicated that meaning of abstract genetics concepts are dealt with and can bring meaning to 
the learners while addressing any societal misconceptions. 
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4.9.5 Genetics addressed in context 
The content used in the worksheets reflected the interlink between the socio-cultural influences in 
terms of the natural phenomenon. For example, the teacher cited the use of the rolling of tongue 
allele by children where the heterozygous father does and a mother who does not roll the tongue. 
This information is used to derive the genotype and phenotype of the children while addressing 
contextual knowledge. These examples provided information on the teacher’s knowledge and 
application of contextual knowledge to bring meaning to the abstract genetic topics. 
4.9.6 Inquiry approach is mostly based on research, textbook and worksheets 
The teachers’ additional resources validated the use of inquiry approach through the use of research 
to scaffold knowledge using inquiry. The only initial problem is that the research is mostly done at 
home which could further lead to misconceptions in an abstract genetics topic. Research allows 
learners to interact and develop critical, inquisitive thought processes which are part of the inquiry 
approach process. The limitation in developing inquiry approach is that the teachers tend to rely 
mostly on the textbooks and worksheets with limited interaction with materials in the teaching and 
learning. The teachers elicit learners’ contextual knowledge; hence bring meaning to the 
knowledge. 
There is a greater need for the development of explicit and implicit approaches in the science 
classroom in order to develop learners who are critical thinkers and are able to apply the knowledge 
in the external world (Ad-El-Khalick & Lederman, 2000). This is vital as it develops scientists who 
will develop new ideas, medicines and scientific knowledge that is vital in solving social issues that 
affect us on a daily basis. Genetics as an abstract topic (Yang et al., 2017), has to be taught through 
inquiry in order to develop critical thinking and teachers need to be aware of other significant 
approaches or strategies that can scaffold knowledge acquisition. It is important to elicit learners’ 
contextual knowledge when teaching abstract genetic concepts to avert and scaffold socio-scientific 
misconceptions that affect scientific literacy and learning in Life science classrooms. 
4.10 Summary of chapter 4 
This chapter considered the findings from the qualitative and quantitative instruments while 
addressing the research questions. All the findings were presented in a way that addresses the use of 
teaching socio-scientific concepts in genetics using the inquiry approach and the differences 
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between township and suburban school teachers’ views in context. In the questionnaire a review of 
the teachers’ responses was presented as township and suburban and further comparison of the two 
school contexts was done. In presenting findings from the qualitative data, the generated themes 
were used to show the differences between township and suburban teachers’ views. Finally, an 
analysis of the documents reflected the differences and similarities in the teachers’ views. 
  
70 
 
CHAPTER 5: DISCUSSION, RECOMMENDATIONS AND CONCLUSION 
5.1 Introduction 
This chapter provides a full discussion of the results on the teachers’ views on teaching genetics 
using the inquiry approach. The discussion is presented to address the research questions in 
ascertaining teachers’ views in teaching genetics as a topic embedded with SSIs. It also considers 
the discussion on the differences of the teachers’ views in the two school contexts, township and 
suburban school. Conclusions and recommendations are made on the teaching of genetics using 
inquiry and curriculum implementation based on the findings. Further consideration on future 
research was also suggested in areas that require research as ascertained by the findings.  
5.2 Discussion of teachers’ views on using inquiry to teach socio-scientific issues 
Based on the above analysis of data, most teachers’ views from both suburban and township 
schools were congruent in nature where a group of teachers had informed views about all the 
aspects. In response to questions 1-4 which assessed teachers’ knowledge about scientific inquiry, 
teachers held informed views which were in line with the study on students that reflected similar 
findings (Sousa, 2017; Marbach-Ad & Stavy, 2009; Gutwill & Allen, 2010). The results indicated 
that students learn and understand better through attending field trips, like learning through 
museums tend to stimulate learners’ inquisitive critical inquiry thinking skills (Gutwill and Allen, 
2010, p. 169). However, in response to question 3.4 there is need for Life Sciences teachers to 
understand the different ways in which scientific inquiry can be effectively applied to study the 
natural world as the results indicated that majority of the participant teachers held naïve views for 
this aspect. These findings concur with findings from a study by Cook and Buck (2013), who 
asserted that although teachers had the knowledge on the use of inquiry approach in the classroom, 
to effectively teach abstract genetics topic, their application is a challenge for teachers. 
In terms of teaching strategies, the finding also revealed that there is a variety of different strategies 
that teachers can use to effectively teach genetics concepts using inquiry with the aim of developing 
morals, values and knowledge which clarify their misconceptions. Cook and Buck (2013), reported 
a study on preservice teachers and revealed that teachers had knowledge on inquiry approaches but 
there was a need to further explore how to effectively implement these in the teaching of genetics. 
This study asserts the findings from this study that teachers have knowledge in the inquiry approach 
but still lack the effective knowledge of implementing these to teach socio-scientific issues. This 
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also concurs with a study by Kazeni and Onwu (2013), where they indicated that teachers tend to 
align to routine strategies rather than diversifying to develop critical thinking. In this study it was 
noted that teachers align to research or discussions and do not focus on other methods that can be 
used to scaffold knowledge and do not cater for the cognitive development of learners. The 
challenges associated to using one method in teaching were attributed to the restrictive nature of the 
prescribed CAPS curriculum that makes it difficult to explore the inquiry approach effectively. 
In response to questions 5.2, 5.3, 5.4 and 7.3 on curriculum implementation there is need to 
consider continuity of topics in South African schools to cater for diverse learner contextual 
knowledge and experiences, (Kibuka-Sebitosi, 2007; Zeidler, 2014) from Grade 10-12 in teaching 
socio-scientific issues using inquiry. According to Gormally, Brickman, Hallar and Armstrong 
(2011) the students find the implementation of the inquiry approach as strenuous as they had to deal 
with the high demands of the curriculum, designing and conducting experiments, leading to the 
failure and confusion. 
In both types of schools, the emphasis on practical field work is not done due to the curriculum 
content knowledge and time frames that are given to complete the stipulated syllabi or teach for 
assessment purposes, Kibuka-Sebitosi, (2007). The study by Kosinki-Collins (2015) revealed that 
allowing learners to work independently through research encourages learners to develop their 
critical thinking and reasoning, using the inquiry approach in genetics. Furthermore, Gormally, 
Brickman, Hallar and Armstrong (2011) also indicated that due to the intensity of the curriculum 
the students are not given time to explore their own inquiry thinking process and not allowed to 
develop their critical thinking. Although there is a higher call on the use of socio-scientific 
approaches in the development of scientific knowledge, Levinson & Turner (2001) indicated that 
the blending of guided theory through the use of inquiry in the classroom still needs to be instilled 
in teachers through professional development, workshops or courses on socio-scientific strategies. 
The teachers’ belief that inquiry only emanates through exploring laboratory testing knowledge is 
still evident among teachers with lower experience compared to those with experience. Through 
document analysis, teachers’ content knowledge validated awareness of social impact in teaching 
genetic topics. This is neglected due to the intensity of the curriculum and assessment requirements 
that take away the application of knowledge in contextual capacity using inquiry, (Levinson, 2006; 
Kosinki-Collins, 2015). The call for curriculum change and adjustment is evident in the teachers’ 
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discussion as this will encourage more inquiry application to solve critical socio-scientific 
knowledge that affects our communities or countries at large. In South Africa, learners lack 
understanding of GMOs that are common in everyday interaction and the effects of risk and 
benefits. The teachers play a significant role in the teaching of abstract genetic topics like DNA 
replication, genetic mutation and mitosis through inquiry in order to develop scientific critical 
thinking among students in Life Sciences. The approaches that the teachers use are vital and are 
affected by resources, Sousa (2017), hence the high failure rate Kibuka- Sebitosi (2007) which have 
an effect in the understanding of such abstract genetic concepts in Life Sciences.  
5.2.1 Comparison of the teachers’ views from township and suburban school contexts  
The quantitative data finding reflected that there was a marginal difference between the teachers in 
the township schools as compared to the teachers in the suburban schools. The teachers in both 
suburban and township schools expressed extensive understanding of the concept on scientific 
inquiry. The only issue that arose when the teachers were asked to answer question 3.4 which 
elicited the teachers’ views on teaching scientific inquiry using a variety of steps reflected that the 
teachers had a naïve perspective from both the township and suburban school teachers. According 
to Zeidler and Nichols (2009) a lot of teachers have the content knowledge but the hindrances come 
from the application of the content knowledge especially when teaching socio-scientific issues. 
A lot of teachers tend to create monotonous lessons through sequencing their approaches, which 
hinders creativity. As teachers tend to use basically a sequence of inquiry steps, creativity is not 
enhanced in the teaching approach. For critical thinking and reasoning to be effectively inculcated 
among the learners depends on the teachers’ strategies and input (Burek, 2012). The questions 
answered on curriculum 5.2; 5.3; 5.4; 7.3 reflected teachers’ naïve perspective on the curriculum 
consideration on learners’ contextual diversity. This is evident as the curriculum is stipulated and 
has minimal or less consideration of the learners’ contextual knowledge, moral or religious values 
that have an effect on the socio-scientific issues. Although the curriculum advocates for inclusive 
learning and teaching, challenges arise from their implementation, exam-oriented content which 
limits creativity and exploring other methods in teaching genetics in the science classroom. 
Amos et al. (2017) elucidated that if the teachers cooperate in inquiry strategies with socio-
scientific issues there will be greater understanding of abstract concepts as it reduces teachers 
workload and pressures in teaching and learning. Kibuka-Sebitosi (2007) indicated that if there is 
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continuity in the curriculum content, learners can find it easy to understand concepts. The teachers 
from both suburban and township schools with less experience reflected the most naïve and mixed 
perspective in teaching socio-scientific concepts in genetics by using inquiry compared to those 
with greater experience. The teachers with more experience had greater understanding on the use of 
materials from context to teach SSI topics in science. Teachers who had more experience gave an 
in-depth understanding on the importance of incorporating learners’ contextual knowledge to 
scaffold scientific inquiry. 
5.2.2 Discussion of qualitative findings 
The three teachers that were selected were from each school context, the township teachers and the 
suburban teachers, were selected according to their responses that were either naïve, partially 
informed or informed on the teachers’ views (Galano et al., 2016). The teachers were also selected 
due to the teaching experience each teacher has in teaching the same subject. This is imperative 
because it plays a vital role on how the teacher impacts knowledge or reduce content knowledge 
into meaningful ideas that is easy to understand, Zeidler and Nichols (2009). 
The interview responses were coded using the Saldana (2009) coding theory. Each teacher was 
asked the same questions under ethical reasons to ascertain their understanding of the concept. The 
responses were audio recorded and the data analysed, coded through highlighting the key words and 
aspects in each response. The key words were categorised and used to derive themes or interview 
interpretations as naïve, mixed or informed views. The findings reflected that the teachers from the 
suburban schools had in-depth understanding of the inquiry approach and its application as 
reflected through the responses that the teachers gave with relevant examples. The findings on 
socio-scientific issues in science also indicated that most teachers in the township schools held a 
naïve or partially informed view compared to the teachers in the suburban schools especially in the 
application of inquiry strategies. Informed views were indicated by teachers in response to the 
curriculum and application of teaching strategies using socio-scientific issues in science teaching 
and learning. The teachers in both categories reflected informed views on the diversity and impact 
of the social contexts in teaching and learning but they tend to be restricted by the curriculum 
expectations and restrictions in the content to be covered as well as the time frames allocated for 
each topic. 
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To complement the interview findings, the planning and additional resource analysis was done. The 
findings on the planning files reflected that teachers did not generate their own planning documents, 
which limits individual thought process, but were further complemented by the findings on 
additional resources used that linked and applied social application of knowledge on context to 
complement the vague activities in the planning documents. The additional resources used by the 
teachers complemented inquiry approach strategies that allow learners to explore contextual 
knowledge while catering for diversity of knowledge and developing critical thinking and 
reasoning. Teachers from both township and suburban schools used additional resources linking 
technology, visual or text based resources to explain and bring meaning to abstract genetic concepts 
which developed critical thinking. The teachers’ views were reflected more on their use of 
additional resources as compared to the universal planning documents. 
The main focus on the strategies or the methods that teachers tend to use are also restricted to 
mainly research and investigation in most township school teachers which does not reflect 
exploration of other methods in teaching socio-scientific issues using inquiry. Although the teachers 
are aware of the methods the inter link between socio-scientific strategies and inquiry approach 
strategies has not been reflected much by the teachers. The teachers with less experience reflected 
naïve perspective with regard to learner understanding and respecting if individual diversity among 
learners. The teachers do not have much consideration of the learners’ emotional, social or 
psychological effects some of the actions have on the learners. For example, the teacher with none 
to five years’ experience expects the learner to be more understanding when teaching a topic that 
considers albinism among learners who have albinism in the classroom. 
5.3 Conclusion 
The findings of the study revealed that the teachers’ content knowledge and use of the inquiry 
approach in teaching abstract socio-scientific issues is not a deterring factor in the variations of the 
results. The location of the schools has no impact in the teachers’ views and application or 
knowledge of appropriate methods or in teaching socio-scientific issues. There is a marginal 
difference in the teachers’ views in from suburban and township school teachers. Teachers from 
both suburban and township schools reflected naïve views from the adapted VOSI questionnaire 
when they responded to questions 3.4 and 4.1, 4.2. The teachers with more experience from both 
township and suburban schools have greater understanding of the learners’ conceptions and how to 
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teach socio-scientific issues in a given context. The sequencing of inquiry steps is viewed as 
chronological in nature by teachers, which is a naïve view of using inquiry to scaffold knowledge 
and develop critical thinking among learners. 
The teachers had informed views based on other questions irrespective of their locations. The 
teachers were able to identify inquiry methods. Teachers’ informed views were on the basic 
knowledge of inquiry and socio-scientific methodology. A marginal difference was noted in 
answering questions on inquiry and the application of teaching strategies in scaffolding knowledge 
in relation to genetics. The teachers from both township and suburban schools cited the impact of 
the curriculum influences which does not allow time to conduct practical critical thinking activities 
effectively in a Life Science classroom. They rely on the prescribed content knowledge in terms of 
the defined lesson plans that do not allow creativity and teaching the topics in context. The 
interviewed teachers from township and suburban schools were well informed but the experienced 
teachers reflected greater understanding of the content or learners compared to those with less 
experience. 
The majority of the teachers held informed views about both scientific inquiry and teaching topics 
embedded with socio-scientific issues but the major focus of the findings is on the implementation 
of these to encourage critical thinking and reasoning. Most teachers especially those from township 
schools held naïve or mixed views compared to their colleagues from suburban schools. The 
differences were with the availability resources, class sizes or the experience that these teachers 
have. The teachers’ views are crucial in scaffolding knowledge, develop critical thinking and 
reasoning and bring meaning to abstract concepts when using the inquiry approach to teach topics 
infused with socio-scientific issues.  
Genetics as a socio-scientific issue should be taught through the use of inquiry approach in science 
education because it provides a lot of advantage in the development of critical thinking among 
students. Inquiry provides learners the leverage to explore and avert misconceptions about genetics 
subject matter that is abstract in nature (Longden, 2010; Zeidler and Nichols, 2009). According to 
Braund et. al (2007) the teaching of abstract genetics topics in Life sciences using inquiry plays a 
vital role in motivating learners and develops critical thinking in Life sciences. According to the 
teachers views in teaching genetics using inquiry in South African context, inquiry approach 
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stimulates learners thinking, through asking questions, and brings meaning to abstract concepts, 
(Kazeni & Onwu, 2013; Mthethwa-Kunene, 2014).  
5.4 Recommendations 
5.4.1 Recommendation 1 – Teaching socio-scientific issues using inquiry approach 
Based on the findings of this study, the researcher proposes that more consideration should be given 
to effective teaching strategies, including inquiry, to address topics full of socio-scientific issues 
and abstraction. Teacher trainers therefore need to develop teachers in the kind of strategies that 
could be use when addressing topics which are abstract and embedded with SSIs. Teacher training 
should include facts and practical application of inquiry methods that do not follow a series of 
steps. A variety of inquiry strategies to scaffold knowledge in various contexts, Gresch, Hasselhorn 
& Böeholz, 2013). It is also recommended that teachers be creative in their approaches in order to 
develop critical thinking among learners while using learner contextual knowledge rather than 
being restricted by the curriculum. Teachers need to be proactive in understanding learner diversity 
and the scientific misconceptions that the learners bring in from their immediate environments. If 
these misconceptions are carefully handled, learners’ understandings of the abstract socio-scientific 
issues that affect them on a daily basis, can be enhanced (Kosinki- Collins, 2015: Zeidler and 
Nichols, 2009; Zeidler, 2014). Recommendations are also made to allow learners to engage with the 
materials and subject matter on their own rather than teaching for assessment purposes which 
hinders creative critical thinking in science (Amos et al., 2017: Hancock et al., 2019). The teachers’ 
methodologies and approaches need to be diverse in order to cater for different cognitive levels of 
development among learners in a science classroom. 
5.4.2 Recommendation 2 – Curriculum-based recommendations with regard to the findings. 
Further recommendations are made to the Department of Basic Education to transform the nature of 
the CAPS curriculum from being subject matter restrictive and exam or assessment driven to 
allowing critical thinking and reasoning as the bases for teaching and learning. This will enable 
teachers to explore the learners’ diverse knowledge, create more time to apply practical inquiry 
strategies effectively through further investigations that take time to explore. For example, learners 
can have time to grow GMO crops and compare them to the naturally grown crops for further 
investigations on the advantages and disadvantages of genetic engineering which allows learners to 
make more informed decisions about it. The curriculum is more content based and less time is 
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given to allow learners to inquire or engage with the subject in depth, but if there is continuity on 
teaching topics that require more time there will be more understanding and bring in meaning 
(Kibuka-Sebitosi, 2007). If the curriculum planners give teachers a scope to teach and allow 
teachers to be creative in their approaches and use of their contextual knowledge and the learners’ 
contextual knowledge then this will make learners proactive in their learning as they bring in 
knowledge they have acquired from their immediate environment (Sousa, 2017). By allowing 
teachers and learners to decide on the content and context or not limiting time to subjects matter, a 
lot of inquiry approach strategies can be used to ensure that the learners discover, explore or engage 
with the topic in depth develops interest, transforms attitudes and develop critical thinking among 
learners while solving SSI in society. 
5.5 Recommendations for future research 
Future studies should be considered on assessing learners’ understandings on how inquiry can be 
used to address socio-scientific issues. It is essential to consider how the inquiry approaches are 
effectively utilised when teaching topics infused with socio-scientific concepts in a Life Science 
classroom. There is also a need to understand the relationship between teacher inquiry strategies in 
teaching abstract socio-scientific topics with the learners’ results that are attained in matric. Now 
that it has been found out the teachers with less experience have a naive perspective in developing 
and understanding learners’ diverse contextual knowledge, there is a need to also study how the 
teachers are trained to address or teach other topics embedded with socio-scientific issues. Since a 
marginal difference is reflected between township and suburban schools, a further study can be 
carried out between the differences between rural and urban schools to observe the differences 
especially considering the diversity registered in the South African education landscape. 
5.6 Chapter summary 
This chapter considered the discussion of the findings based on the teachers’ views from the data 
collection instruments. A conclusive comparison of the township and suburban teachers’ views was 
established and conclusions drawn on the findings. Recommendations were also established based 
on the teaching strategies in teachings SSIs and curriculum findings. Recommendations for future 
research studies were made based on the findings and conclusive evidence that was established in 
the study. 
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APPENDICES 
Appendix A: Ethics clearance 
 
NHREC Registration Number REC-110613-036  
Ethics clearance 
 
Dear Portia Ngwenya 
Ethical Clearance Number: Sem 1 2019-016 
Life Sciences teachers’ views on teaching socio-scientific issues in genetics using an inquiry 
approach.  
Ethical clearance for this study is granted subject to the following conditions: 
 If there are major revisions to the research proposal based on recommendations from the 
Faculty Higher Degrees Committee, a new application for ethical clearance must be 
submitted. 
 If the research question changes significantly so as to alter the nature of the study, it remains 
the duty of the student to submit a new application. 
 It remains the student’s responsibility to ensure that all ethical forms and documents related 
to the research are kept in a safe and secure facility and are available on demand. 
 Please quote the reference number above in all future communications and documents. 
The Faculty of Education Research Ethics Committee has decided to  
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 Grant ethical clearance for the proposed research. 
 Provisionally grant ethical clearance for the proposed research 
 Recommend revision and resubmission of the ethical clearance documents 
   
 
Sincerely, 
 
Dr David Robinson 
Chair: FACULTY OF EDUCATION RESEARCH ETHICS COMMITTEE 
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Appendix C: Sample of Data Collection Instruments 
ADAPTED VOSI QUESTIONNAIRE 
To whom it may concern 
This questionnaire is used to collect data for an MEd research study. 
The aim of the study is to determine Life Sciences teachers’ views about scientific inquiry in 
teaching genetics while addressing socio-scientific issues. 
Socio-scientific Issues (SSIs) are controversial, socially relevant, real-world problems that are 
informed by science and often include an ethical component e.g. genetic cloning and GMOs. 
All data collected will be anonymous, ethical and confidentiality measures will be taken to ensure 
protection of all the participants involved. 
Your assistance, co-operation and honest in completing this questionnaire is greatly appreciated. 
Portia Ngwenya Cell: 081 435 2639/081 736 7822 
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CONSENT FORM 
Life Sciences teachers’ views on teaching socio-scientific issues in genetics using an inquiry 
approach. 
  TARGET GROUP: GRADE LIFE SCIENCES TEACHERS  
 
Dear Participant 
You are kindly requested to complete this questionnaire which is aimed at conceptualizing Life 
Sciences teachers’ views on the teaching of socio-scientific issues in genetics using an inquiry 
approach. Your participation is highly appreciated. The data will help in providing teachers and 
teacher educators to improve their teaching of SSI using inquiry methodology in other topics. 
The information collected will be conducted under scientific, ethical and confidential terms. The 
responses provided will solely be used to complete this research project and nothing else. 
Participant consent 
 
The purpose of the study has been explained to me. I understand the research project and my role in it. 
I understand the confidentiality clause as stated by the researcher. I understand that I can retrieve my 
consent and participation in the research and there will be no penalty against me. 
 
If you consent to the above terms and conditions of the research please indicate by ticking Yes in the 
contract below. 
I consent to participate fully in the research.  
Yes   
No  
I can be contacted for further participation in the study. 
Yes   
No   
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If the answer above is Yes, kindly provide contact details; email 
_______________________________ 
Telephone numbers_______________________________. 
 
Date: _____________________________ Signature: __________________________ 
 
   
 
 
 
Section A: Teachers’ biographical details 
1. This section seeks your biographical information as a participant. Please put a cross (X) in 
the appropriate response. State your gender. 
Male   
Female   
 
2. Which ethic group do you belong to? 
Black Coloured  Indian  White  
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3. What language do you speak at home? 
English  Afrikaans  African Language (specify) 
   
 
4. Indicate your teaching experience 
0-5 years  6-10 years  11-15 years  20 + years 
    
 
5. Indicate your highest qualification 
Diploma Degree  PGCE Masters  PhD  Other (specify please) 
      
 
Section B: Teachers’ understandings about scientific inquiry 
Please read each section carefully and respond to each question appropriately. 
There is no right or wrong answer. The main focus is to acquire as much information as possible on 
your views with regard to using inquiry to teach SSIs embedded in the topic genetics. 
 Question and answer  
Question 1  1.1 What is meant by the term scientific Inquiry?  
 
 
 
 
 
1.2 (a) What does the word “data” mean in science?  
 
 
 
b) Is “data” the same or different from “evidence”? Explain.  
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1.3 What type of activities do scientists (e. g. biologists, scientists, earth 
scientists) do to learn about the natural world. Discuss how the Life Sciences 
teachers do their work.  
 
 
 
Question 2  2.1 How do the Life Sciences teachers decide what and how to investigate? 
Describe the activities that are used to teach using scientific inquiry. Be as 
specific as possible.  
  
 
 
2.2 How do teachers decide what and how to teach genetics in Life Sciences? 
Describe the activities that are used to teach genetics. Be as specific as 
possible.  
 
 
 
Question 3 3.3. Do you think that scientific investigation can follow more than one 
method of inquiry? Describe two investigations that follow different methods 
when teaching any concept in genetics? Explain how the methods differ and 
how they can still be called scientific inquiry.  
  
 
 
 
  3.4 The use of scientific inquiry method should follow a sequence of steps to 
make a hypothesis, identify variables, designing an experiment, collecting data 
105 
 
or reporting results. Do you acknowledge that to teach genetics, teachers 
should follow the scientific method?  
   Yes ______________ No____________ 
3.5 Give the reason for the selected choice in 3.4 
 
 
 
 3.6 As a teacher trying to teach DNA replication, how would you teach it 
through the use of investigations or experiments?  
 
 
 
Question 4 4.1 If several teachers in different contexts ask the same questions, working 
independently, and follow the same procedure in teaching genetics, will they 
come to the same conclusions? Explain why and why not.  
 
 
 
4.2 If teachers in different contexts, working independently ask the same 
questions, and follow a different procedure in teaching genetics, will they 
come to the same conclusions? Explain why and why not.  
 
 
 4.3 Does your response to 4.1 change if the teachers are working together? 
Explain. Does your response to a) change if teachers use one collective 
teaching method or procedure to teach genetics? Explain. 
 
 
 
 4.4 Does your response to 4.2 change if teachers collaboratively work together 
in planning and teaching strategies? Explain. 
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SECTION C: Teachers understandings about Socio scientific issues 
Is genetics a socio-scientific topic that can be experimented in science or not? Explain your answer 
Question 5 5.1 Give examples of Socio scientific issues embedded in genetics 
 
 
 
 
5.2 How do learners handle such issues in the classroom? How do you handle 
any differences of opinion between what learners bring to the classroom 
regarding issues on genetics?  
 
 
 
 5.3 Do you think teaching the topics genetics in South African Life Sciences 
considers learners’ diverse/multiplicity of contextual knowledge. Explain your 
answer  
 
 
 
 
5.4 Why is it important in South African schools to cater for diverse contextual 
knowledge in schools?  
 
 
 
5.5 As a teacher, how would you teach a topic DNA replication to your 
learners?  
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5.6 Which effective teaching strategies would you recommend in developing 
content continuity from grade 10 -12 when teaching genetics in Life Sciences? 
Give examples  
 
 
 
 
SECTION D: Teaching SSIs using scientific inquiry 
Question 6 
6.1 Do you think that the learners’ environment influences the content and 
material that can be taught in genetics? Give a reason. 
 
 
 
 
 
6.2 Do you think teaching the topic genetics in South African Life Sciences 
considers learners diverse/multiplicity of context. Explain your answer. 
 
 
 
 
6.3 Do you believe it is important to spend instructional time in your science 
classroom to teach learners about Socio scientific issues? (If yes, why? And if 
no, why not?). 
 
 
 
 
 
6.4 If you think it is important what do you think is the best way to teach Socio 
scientific issues embedded in the topic genetics? Please give examples of 
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 approaches. 
 
 
 
 
6.5 There is an albino child in your Life Sciences class, how would you 
approach the concept of albinism in that class? 
 
 
 
 
6.6 Do you think the affected learner (learner with albinism) will take offence? 
If so how can you minimise the discomfort of the learner(s)? 
 
 
 
Question 7 Genetic Engineering 
Think about its pros and cons 
GMO foods are genetically modified organisms that have had new genes from 
other organisms added to their existing genes. Common genetic modifications 
include: adding antibacterial genes to plants, introducing genes that make the 
organism bigger or hardier, making new foods by adding genes from existing 
foods, and adding animals’ genes to plants and vice versa. 
Some researchers claim that GMO foods’ benefits are better food quality, 
taste, and disease -resistant crops so that we have higher yields and more 
efficient production. GMO’s allow farmer to skip steps in the production 
process, like spraying herbicides and pesticides, because the crops are already 
resistant. In some crops, they claim the foods are modified to contain 
additional vitamins and minerals. These are supposed to be beneficial to 
people in countries that do not have an adequate supply of these nutrients. 
Another group of researchers have claimed that there has not been enough 
testing of GMO’s and no real long-term testing to detect possible problems. 
Another problem is allergic reactions; genetic modification often mixes or 
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adds proteins that weren’t indigenous to the original plant, causing new 
allergic reactions to the human body. Some GMO foods have had antibiotic 
features added to them. When humans eat them, these antibiotic features 
persist in our bodies and make actual antibiotic medications less effective. 
Another risk is that the modified genes may escape into the wild. If herbicide 
resistant genes cross into wild weeds, a super weed that is resistant to 
herbicides can be created. Making plants resistant to bacteria can cause 
bacteria to become stronger and harder to kill. 
 
7.1 How would explain to the learners the differences in the claims made by 
the two groups of researchers? 
 
 
 
 
7.2 One teacher decided to task learners to record the views of their 
community members about the GMOs and compile a report. Is this a scientific 
inquiry? Yes or No 
 If yes, explain why: 
 
 
If no, give reasons: 
 
 
 7.3 Do you think that the strategy recommended above is applicable in South 
African context? Why and why not, give reasons and examples. 
 
 
 
 7.4 Is it important to discuss ethical issues associated with the process of 
genetic engineering with the learners? Explain your answer. 
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 7.5 If learners bring in their conflicting views in the classroom, would you 
consider the discussion and analysis as scientific inquiry? Explain your 
answer. 
 
 
 
 
 
 
 
Appendix D: Interview questions 
Interview Questions 
The interview will be conducted among three teachers depending on their responses based on the 
questionnaire. Questions will be adjusted according to individual responses made by the selected 
individual responses to each question in order to ascertain clarity; 
1. a) Do you believe that scientific inquiry have an effect on the methodology of teaching in a 
science classroom? Explain your answer. 
b) Based on your response on scientific inquiry methods, do you think that the methods used in 
teaching socio-scientific issues, should be universal across the country? Clarify with examples in 
genetics as a socio-scientific topic in science. 
c) How do science teachers use inquiry to scaffold knowledge in different methods when teaching a 
particular topic in genetics? 
2. Does the natural world provide adequate resources for Life science teachers to effectively teach 
topics embedded with socio-scientific issues in the classroom? Give reasons and examples in detail 
about genetics. 
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3. a) According to your response which method do you think is appropriate to use to teach a topic 
embedded with socio-scientific issues in genetics while handling learner contextual diversity? Give 
a reason why you think it is the best approach. 
b) If there is a child in your classroom who is an albino, what psychological, social, emotional or 
economic aspects should you consider when teaching albinism in order for the child to partake in 
the discussion? 
c) If the children in the classroom express negative social perceptions against albinism, do you 
think you should use one approach when teaching this concept in the classroom? If you decide to 
use the inquiry approach, what aspects should you consider in order to transform learner views 
while developing critical thinking in a science classroom? 
4. a) In light of your response, if learners in your class express indifference about genetic 
engineering, do you think you should make them aware of their advantages and disadvantages? 
b) Which method would you use to ascertain GMO conceptualisation I a science classroom? 
Explain the socio-scientific inquiry approach that teachers should use to scaffold the conceptual 
understanding of the impact of GMO’s in society while giving examples? 
c) In South African context, do you think the GMO time allocation allows learners to scientifically 
investigate crops in their environment or takes into consideration the learner views with regard to 
GMO production or consumption? How would you ascertain and use this information in a science 
classroom? 
Optional Questions-sought clarity from previous question 
4d) Would you like to add anything on this topic on SSI’s using inquiry pertaining to genetics? 
(Emily) 
4d) Do you think it should be done prior or may be from an earlier grade? (Tebogo) 
4d) What other aspects in the curriculum do you think needs attention? (Neo). 
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Appendix E: Organisational Consent Form 
 
ORGANISATIONAL CONSENT FORM 
TOPIC- Life Sciences teachers’ views on teaching socio-scientific issues in genetics using an 
inquiry approach.  
TO WHOM IT MAY CONCERN 
Background of the study 
This study seeks Life science teachers’ perceptions on the teaching strategies in teaching the topic 
genetics. Genetics is a topic that is embedded with socio- scientific issues that can have great 
impact on the teaching and learning. Socio- scientific issues are diverse and are constantly evolving 
due to the influences by social, economic, political or technology in the society. Socio-scientific 
issues differ with each individual, teachers inclusive. Inquiry as an approach that is adversely 
advocated for in the teaching and learning, it is therefore essential that I seek teachers perceptions in 
the teaching strategies that they use in the Life science classroom to teach the abstract topic 
embedded with socio-scientific issues, genetics. This research seeks information on how teachers 
use the inquiry approach in teaching genetics while taking into consideration the individual 
diversity of both the teachers and learners in the Life science classroom.  
Procedures involved in the research 
This research employs the exploratory mixed methods approach which is a triangulation between 
quantitative and qualitative approach. The first exploration of the quantitative adapted VOSI 
questionnaires will be used to collect data from the consenting participants and organisation. The 
data collected will then be analysed a few selected participants will be asked to partake in the 
qualitative nature of the study where audio or video recording will be done to consolidate the 
quantitative data collected. 
Confidentiality and Risk of the research 
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There is no risk associated with the study as the data collected will only be used solely for this 
study. All the organisations taking part will be protected and the data collected will only be viewed 
by the researcher and the lecturers who will be supervising this study. Throughout the study, all 
participants will remain anonymous and pseudonyms will be used when interpreting the results for 
confidentiality and privacy protection of all participants or organisation. The study will be 
conducted under scientific, ethical and confidential terms and all no circumstances will the real 
organisation names be used. Organisational Rights 
 The organisation has the right to request approval consent letter from the Department of 
Education as proof that the study is not for personal reasons. 
 The organisation has the right allow or retrieve the consensual rights if they feel that the 
research interferes with any smooth running of the organisation. If retrieval by the 
organisation is requested, there will be no penalty against the organisation. 
 The research will be conducted under ethical confidential terms and during the period that 
will not interfere with the teaching and learning in the classroom. 
 Specific times will be requested either during break times or after school to conduct the 
research at the consent of the teachers and organisation participating in this study. 
 The research programme will run during end of second and beginning of third terms only. 
The research study should be completed before the fourth term so that it will not interfere 
with revision or exam period. 
 The organisation has the right to contact the researcher or supervisor telephonically if there 
are any discrepancies that may arise. The study will ensure that it does not interfere with any 
exams or organisation programmes. 
  Organisational Consent 
 
The purpose of the research study has been explained to the relevant authorities within the 
organisation. The relevant authorities have been informed and understand that the research study 
will ill not interfere with the smooth running of the organisation and the confidentiality terms 
explained in detail. The organisation can retrieve the consent rights given to the researcher and 
no penalty will be held towards the organisation. 
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If you consent to the terms and conditions of the research please indicate by ticking Yes in the 
contract below. 
 
The organisation consents to participate fully in the research.  
Yes   
No   
 
If the response above is yes please sign in the space provided. I 
______________________________ the organisation authority at the school consent to the 
participation in the research study. 
 
If the answer above is Yes, kindly provide contact details of the organisation; email 
_________________ 
Telephone numbers _______________________________. 
Date: __________________________ Signature: ______________________________ 
 
School Stamp:  
 
 
 
 
   
 
 
 
Researcher- Portia Ngwenya (081 435 2639/ 081 736 7822)  
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Appendix F: Rubric used to score the adapted VOSI Questionnaire. 
Criteria  Question 
number 
Naïve  Mixed  Informed  
a) Teacher 
understanding 
about 
scientific 
inquiry  
Question 
1.1, 1.2, 
1.3 
1.1 definition of 
inquiry is not 
clear 
-collection of data 
 
1.2 a) Data 
definition is not 
outlined and 
lacks clarity. 
b) data and 
evidence are the 
same and reason is 
not clear. Evidence 
is found in 
laboratories data 
collected. No 
explanation given. 
1.3 Scientific 
inquiry steps 
not given. 
Scientific 
inquiry follows 
a particular 
method or 
carried out in 
laboratories 
Carrying out and 
experiment to 
1.1 inquiry definition unclear 
with some inclusion of 
the activities associated 
with inquiry like 
investigation/experimenta
tion 
1.2  a) definition of data is 
confused and not sure of 
the response covers Data 
is numerical only/ 
qualitative in nature 
-data as some form of 
quantification: 
b) data and evidence are 
different but have similar 
attributes, but lack 
clarification. No explanation 
given. 
1.3 scientific inquiry steps 
are partially given and 
responses include do action 
research/ investigation etc. 
find answers to their 
questions 
 
1.1 The 
understanding of 
scientific inquiry 
reflect clear aspects 
of inquiry including 
the investigation, 
experimentation or 
manipulation of 
knowledge that 
involves seeking 
information in the 
external world by 
testing and 
represented 
empirically. 
-Method scientists 
use to find 
information to solve 
problems 
1.2 a) 
Understanding the 
data collection in 
the environment. 
Data can be 
statistical/ verbal/ 
observed 
information based 
on evidence. 
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prove an idea 
follow the 
scientific method. 
Scientists work in a 
laboratory. 
In formation 
gathered through 
research, 
experiments etc. 
data as information 
gathered in the 
course of 
Investigation/ 
experiments etc 
b) the data and 
evidence are 
different due to the 
way in which 
evidence affects the 
data 
Data and evidence 
are functionally 
different. 
Evidence is data that 
has been interpreted 
1.3 clear identified 
activities. 
Discussion clear 
with examples. 
‘Observation, ask 
questions, make 
hypothesis, collect 
and analyse data 
 Question 
2.1, 2.2  
2.1 No reflection 
on the curiosity of 
scientists to 
2.1 Asking questions in order 
to help the world. Limited 
link to the effects of curiosity 
2.1 Asking a 
question about the 
immediate 
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investigate the 
external world. 
Asking a question 
for the sake of 
asking without any 
link to the 
immediate 
environment. 
2.2 what based on 
the curriculum, 
how is structured 
and follows the 
curriculum content. 
No examples given  
affected by society, economy 
or political. Some link to the 
immediate environment 
forces that result in asking 
questions for 
conceptualisation. 
2.2 follows the curriculum 
content, how aspect is based 
on the exam content. Little 
use of the external world to 
teach in context  
phenomenon and 
seek clarity. 
Influenced by social 
economic, political 
climate to seek 
answers to curiosity. 
Hypothesize, 
experiment collect 
data analyse and 
draw conclusions 
about the world 
2.2 Topic based and 
use of current 
technological tools 
that relate to the 
learners immediate 
environment like 
televisions, 
computer based 
simulations, 
environmental or 
agricultural 
knowledge applied 
etc. 
 
 3.3,3.4, 
3.5, 3.6  
3.3 It should 
follow one 
systematic 
scientific inquiry 
method to provide 
evidence. No 
3.3 Some systematic methods 
have to be followed in 
investigation. Experiments to 
be done. Some examples 
given on genetics topic. 
3.4 No 
3.3 Scientific 
investigation 
follows different 
methods depending 
on the scenario or 
context of the 
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example given on 
genetics 
investigation. 
Example does not 
relate to the topic. 
3.4 Yes 
3.5 reason is 
inconsistent to 
genetics and steps 
not included. (To 
get the same proof 
of the information) 
3.6 example 
follows systematic 
steps only without 
application to real-
world phenomenon 
3.5 reason reflects some 
knowledge of the steps but 
not sure of the steps like 
asking questions, 
experimenting, and collecting 
data, analysing and 
communicating findings. 
(you think there are multiple 
scientific methods), explain 
how the methods 
differ and how they can still 
be considered scientific.) 
3.6 some inclusion of the 
contextual knowledge or 
application of the real-world 
phenomenon  
knowledge being 
developed. 
Sometime they can 
make observations 
or experiments or 
start by analysing 
the data vice versa. 
Scientists can 
follow different 
methods depending 
on what they want 
to answer. 
Sometimes they do 
experiments and 
sometimes they can 
only make 
observations. 
Responses may also 
suggest a single 
scientific method, 
but the description 
of that method 
may be broad such 
as: asking questions, 
making a procedure, 
collecting data, 
analysing data, and 
making conclusions. 
Their explanation of 
why this method is 
the only method is 
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very important for 
understanding their 
position on 
“scientific method.” 
Inclusion of the 
description in the 
question helps to 
avoid confusion, but 
responses are not 
always consistent. 
Analysis must 
consider 
respondents’ 
explanation. 
3.4 Yes or No 
depending  
3.5 observation and 
experiments can be 
done in the real-
world phenomenon. 
Many factors 
contribute. 
3.6 follows steps 
depending on the 
nature of the study 
or topic 
 4.1, 4.2, 
4.3, 4.4 
4.1 & 4.2 several 
teachers / teacher 
in different 
contexts, 
conclusions will be 
4.1 & 4.2 Several teachers/ 
teacher in different contexts, 
conclusions made will relate 
to the similar findings with 
slightly differing views 
4.1 &4.2 Several 
teachers/ teacher in 
different contexts, 
conclusions will 
differ but valid 
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the same because 
the content and 
procedures are the 
same although 
individuality or 
contexts are the 
same. This makes 
data more reliable. 
4.3 & 4.4 working 
together mean 
results in one 
teaching method 
that is universal 
hence same results. 
 
because the works 
independently, have differing 
contextual knowledge due to 
the use of the same 
procedures. Data is subject 
for validity or can be 
unreliable.  
4.3 & 4.4 shared goals or 
views do not mean they have 
to agree on a common 
conclusion about genetics. 
One teaching methods or 
procedures results in mixed 
perceptions or results  
depending on the 
fact that they work 
independently 
(different 
perceptions) 
contextual factors 
that contribute in the 
teaching /learning 
i.e. learners 
knowledge, 
resources, social 
influences etc. 
Individual views 
differ 
4.3 & 4.4 teachers 
working together 
using collective 
methods/ procedures 
can have the same 
goal or similar 
views but it’s on 
how they reach a 
consensus that is 
vital in genetics  
b) Teachers 
understanding 
about Socio-
scientific 
issues  
5.1,5.2,5.3, 
5.4, 5.5,5.6 
5.1 examples not 
given 
5.2 classroom 
management 
strategies do not 
address learner 
differences 
5.1 Examples are socio-
scientific related to genetics 
and some reflect aspects of 
real-world phenomenon 
5.2 Some learner differences 
are addressed but require 
extensive reflection 
5.1 Good examples 
that are related to 
genetics with great 
relation to current 
socio-scientific 
issues. Albinism 
cloning DNA 
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5.3 Yes genetics 
topic in South 
Africa does 
consider learner 
multiplicity or 
diverse contextual 
knowledge 
No relation to the 
curriculum content 
knowledge 
5.4 Reason does 
not relate to 
diverse socio 
cultural, economic, 
political diversity 
etc. 
5.5 No relation to 
scientific inquiry 
and application in 
context. Scientific 
inquiry steps are 
null and void.  
5.6 confuses 
strategies and steps  
5.3 learner pluralistic nature 
is considered to a lesser 
extent in South Africa. 
Learner diverse contextual 
knowledge is limited when 
teaching genetics 
5.4 Reason relates to some 
aspects of socio cultural, 
economic, political diversity 
etc. 
5.5 Limited insight into the 
inquiry strategies and some 
relation to the socio-scientific 
knowledge of learners. 
5.6 debates, group 
discussions, problem solving, 
case studies etc. examples 
not given  
replication 
5.2 issues on 
genetics are handled 
diligently and 
address learner 
differences 
Accept learners 
views and teach 
misconceptions on 
SSI issues.  
5.3 No fixed 
curriculum content 
knowledge 
Exam oriented 
a lot of learner 
diverse contextual 
knowledge is 
reflected when 
teaching genetics 
5.4 Reason relates 
to learner 
background, social, 
economic, political 
influences etc. 
5.5 Following 
scientific inquiry 
steps, teaching in 
context of the 
learners immediate 
social issues i.e. 
genetic replication, 
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traits etc. use of 
technology etc. 5.6 
Debates, group 
discussions, 
problem solving, 
case studies etc. 
examples 
elaborately given 
 
c) Teaching 
SSI’s using 
scientific 
inquiry  
6.1, 6.2, 
6.3, 6.4, 
6.5, 6.6 
6.1 Leaners 
environment has 
no influence on the 
content and 
material taught in 
genetics. Learners 
learn from the 
textbook 
6.2 learners content 
does consider 
diverse/ 
multiplicity of 
knowledge. Can 
apply contextual 
knowledge 
divergent from text 
book. Knowledge 
relates to learner 
knowledge. 
6.3 yes / No -No 
reason given 
6.4 the best way is 
6.1 Learners environments 
sometimes it does sometimes 
it doesn’t have an influence 
on the content or material 
taught in genetics. Learner 
contextual knowledge 
influences their environment. 
6.2 Sometimes because it 
allows learners to practically 
involve contextual 
knowledge to a certain 
extent. 
6.3 No it’s not important to 
spend instructional time in 
the science classroom-socio-
scientific issues are issues 
that relate to real life 
experiences 
6.4 the best way to teach 
SSI’s is through social 
teaching -no Approaches 
given 
6.1 Learners 
environments have 
an greater influence 
on the content or 
material taught in 
genetics. Learners 
contextual 
knowledge affects 
understanding or 
interpreting the 
material i.e. Genetic 
replication, views 
on albinism 
6.2 No it doesn’t 
because there is 
limitation in terms 
of textbook based 
examinable content. 
Foreign knowledge 
taught has no 
relation to learner 
contextual 
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through 
experimentation, 
laboratory testing 
etc. 
6.5 ask the learner 
to explain more 
about albinism 
6.6 learner will feel 
at ease to speak 
about their 
condition 
6.5 ask learner to be excluded 
from the class to avert name 
calling or using them as an 
example 
6.6 offence because they are 
excluded  
knowledge. 
6.3 Yes 
Address 
misconceptions and 
teach theory 
sometimes it is 
important to spend 
instructional time in 
the science 
classroom- helps to 
use different 
instructional 
techniques 6.4 the 
best way to teach 
SSI’s is to teach it 
through inquiry 
methods 
Debates discussions 
arguments etc 
6.5 Ask learners to 
accept and respect 
all those dealing 
with albinism. 
Inclusion 
6.6 learner will feel 
special and included 
in the learning 
process 
 7.1, 7.2, 
7.3, 7.4, 
7.5  
7.1 GMO has 
greater advantage 
compared to the 
7.1 GMO’s have greater 
disadvantages compared to 
the advantages 
7.1 GMO’s have 
some advantages 
and disadvantages 
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disadvantages 
7.2 No because he 
is not using inquiry 
7.3 applicable in 
South African 
context but 
requires time and 
depends on the 
teacher analysis of 
the content 
7.4 not possible 
because genetics 
doesn’t have 
ethical issues 
7.5 No because it 
does not relate with 
the content in the 
textbook or 
curriculum  
7.2 Not sure 
7.3 Not applicable due to the 
nature of the content and 
time frame given. Structured 
curriculum 
7.4 sometimes not sure 
Genetics issues are already 
ethical 
7.5 sometimes because it 
helps to teach from known to 
unknown 
 
 
in terms of 
economic, massive 
production-causes 
diseases etc. 
7.2 yes because it 
solicits views from 
the immediate 
environment about 
their natural 
phenomenon 
7.3 sometimes 
applicable and 
sometimes not 
because it depends 
on the time frame 
and exam oriented 
nature of the 
curriculum 
7.4 it is because 
genetics already has 
issues that emanate 
from the 
environment 
7.5 yes because 
their views bring in 
understanding about 
how they view the 
external world 
hence enlightens the 
concept being 
taught  
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 Questionnaire analysis and what it aims to achieve based on the teachers views (Accept related 
responses from teachers) 
 
Appendix G: Teachers understanding about scientific inquiry. 
 Question and what its aims to achieve  
Question 1 
1.1,1.2,1.3 
Extracted from the VOSI questionnaire and seek teachers understanding of 
what inquiry is and how to differentiate it from the evidence. 
Question 2 
2.1, 2.2 
2.1 seek knowledge of teachers in using inquiry investigation when teaching 
genetics and the activities they use in the classroom 
2.2 what influences their decisions in teaching genetics topic using inquiry  
Question 3 
3.3, 3.4, 3.5, 
3.6  
3.3. understanding of the teachers views in the methods of inquiry and the 
differences of investigation methods while giving reasons for the methods 
3.4 steps used under scientific inquiry and teachers views on weather genetics 
should follow the scientific inquiry steps while giving reasons in 3.5. 
3.6 teachers’ examples in teaching DNA replication under investigation or 
experiments.  
Question 4 
4.1, 4.2, 4.3, 
4.4 
4.1 & 4.2 seek teachers views that if inquiry is used by different teachers in 
different contexts ask the same questions, working independently, or use 
different methods, weather the outcomes will be the same or different. 
Reasons should be given. 
4.3& 4.2 seeks teachers views on different teacher in different contexts can 
change if the teachers were working collectively. Reasons are given  
 
b) Teachers understandings about Socio-scientific issues 
Is genetics a socio-scientific topic that can be experimented in science or not? Explain your answer 
Question 5 
5.1,5.2,5.3,5.4, 
5.5,5.6 
5.1 Knowledge about genetics as a topic embedded with socio-scientific issue. 
5.2 how learners and teachers handle different perceptions brought in the 
classroom on genetics 
126 
 
 5.3 Knowledge about the curriculum considerations on learners contextual 
diversity with valid reasons 
5.4 reasons why curriculum should cater for diversity when teaching SSI topic 
genetics 
5.5 teachers views on how to teach DNA replication to learners 
5.6 what teachers think is the most appropriate teaching strategy when 
teaching SSI topic genetics with examples. 
   
 
c) Teaching SSI’s using scientific inquiry. 
Question 6 
6.1,6.2,6.3,6.4, 
6.5, 
6.1 knowledge about environmental influences on learning genetics 
6.2 teachers views on leaner knowledge diversity in SSI topic genetics. Reason 
given. 
6.3 how much instructional time should be given in the classroom when 
teaching SSI issues 
6.4 reason why instructional time is important in teaching SSI topic genetics. 
Examples given 
6.5 teachers views on how to teach sensitive SSI issues in class- albinism 
especially if it affects one learner 
6.6 teachers views on the approach used if the learner is affected and how to 
ensure inclusion is attained effectively.  
Question 7 
7.1, 7.2, 7.3, 7.4, 
7.5  
7.1 scenario given on genetic engineering. Analysis of the scenario on genetics 
7.2 seeks teachers views that if teacher gives learners activity to seek views on 
GMO. If its scientific inquiry or not. Reason given for yes or no 
7.3 Seeks teachers views if the strategy if applicable in South African context 
with reasons 
7.4 teachers views on the importance of ethical issues when learners 
investigate genetic engineering. Reasons given 
7.5 How teacher handles a situation when learner has conflicting views in a 
discussions if it is scientific inquiry or not. Reason to be given.  
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Appendix H a): Suburban schools teachers views (Adapted VOSI Questionnaires) 
Naïve = 1 Mixed =2 Informed=3 
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Appendix H b): Township schools teachers views (Adapted VOSI Questionnaire) 
Naïve = 1 Mixed =2 Informed=3 
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APPENDIX H c) Table 1: Summary of the questionnaire analysis  
(T-Township and S- Suburban) 
Category A : Teachers views about scientific inquiry 
 No// of teachers  
Description  Naive Partia
lly 
Infor
med  
Informe
d  
1.1 What is meant by the term scientific Inquiry? T-1 
S-0 
T-2 
S-0 
T-18 
S-23 
 1.2 (a) What does the word “data” mean in science? T-0 
S-0 
T-1 
S-3 
T-20 
S-20 
  b) Is “data” the same or different from “evidence”? Explain.  T-1 
S-0 
T-9 
S-3 
T-11 
S-20 
1.3 What type of activities do scientists (e. g. biologists, scientists, earth 
scientists) do to learn about the natural world. Discuss how the Life science 
teachers do their work 
T-3 
S-2 
T-1 
S-5 
T-17 
S-16 
2.1 How do the science teachers decide what and how to investigate? 
Describe the activities that are used to teach using scientific inquiry. Be as 
specific as possible. 
T-2 
S-2 
T-0 
S-0 
T-19 
S-21 
 
2.2 How do teachers decide what and how to teach genetics in Life 
Sciences? Describe the activities that are used to teach genetics. Be as 
specific as possible.  
T-0 
S-2 
T-2 
S-1 
T-19 
S-20 
3.3. Do you think that scientific investigation can follow more than one 
method of inquiry? Describe two investigations that follow different 
methods when teaching any concept in genetics? Explain how the methods 
differ and how they can still be called scientific inquiry. 
T-1 
S-4 
T-4 
S-6 
T-16 
S-13 
3.4 The use of scientific inquiry method should follow a sequence of steps 
to make a hypothesis, identify variables, designing an experiment, collecting 
data or reporting results. Do you acknowledge that to teach genetics, 
T-
19 
S-
T-0 
S-1 
T-2 
S-9 
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teachers should follow the scientific method? Yes _______ or No 
__________ 
13 
3.5 Give the reason for the selected choice in 3.4 T-
16 
S-
12 
T-3 
S-3 
T-2 
S-8 
3.6 As a teacher trying to teach DNA replication, how would you teach it 
through the use of investigations or experiments? 
T-2 
S-1 
T-1 
S-2 
T-18 
S-20 
4.1 If several teachers in different contexts ask the same questions, working 
independently, and follow the same procedure in teaching genetics, will 
they come to the same conclusions? Explain why and why not. 
T-
12 
S-5 
T-1 
S-1 
T-8 
S-17 
4.2 If teachers in different contexts, working independently ask the same 
questions, and follow a different procedure in teaching genetics, will they 
come to the same conclusions? Explain why and why not. 
T-3 
S-0 
T-5 
S-4 
T-13 
S-19 
4.3 Does your response to 4.1 change if the teachers are working together? 
Explain. Does your response to a) change if teachers use one collective 
teaching method or procedure to teach genetics? Explain. 
T-5 
S-2 
T-0 
S-8 
T-16 
S-13 
4.4 Does your response to 4.2 change if teachers collaboratively work 
together in planning and teaching strategies? Explain. 
T-5 
S-5 
T-3 
S-6 
T-13 
S-12 
 
Category B: Teachers understanding about socio-scientific inquiry  
5.1 Give examples of Socio-scientific issues embedded in genetics T-
5 
S-
0 
T-
0 
S-
2 
T-
16 
S-
21 
5.2 How do learners handle such issues in the classroom? How do you handle 
any differences of opinion between what learners bring to the classroom 
regarding issues on genetics? 
T-
0 
S-
0 
T-
2 
S-
1 
T-
19 
S-
22 
5.3 Do you think teaching the topics genetics in South African Life Sciences 
considers learners’ diverse/multiplicity of contextual knowledge. Explain your 
T-
6 
T-
6 
T-9 
S-
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answer S-
1 
S-
3 
19 
5.4 Why is it important in South African schools to cater for diverse contextual 
knowledge in schools? 
T-
2 
S-
0 
T-
1 
S-
4 
T-
18 
S-
19 
5.5 As a teacher, how would you teach a topic DNA replication to your 
learners? 
T-
3 
S-
1 
T-
3 
S-
5 
T-
15 
S-
17 
5.6 Which effective teaching strategies would you recommend in developing 
content continuity from grade 10 -12 when teaching genetics in Life Sciences? 
Give examples 
T-
3 
S-
0 
T-
1 
S-
3 
T-
17 
S-
20 
 
Category C: Teaching SSI’s using scientific inquiry  
6.1 Do you think that the learners’ environment influences the content and 
material that can be taught in genetics? Give a reason. 
T-5 
S-2 
T-
0 
S-
0 
T-
16 
S-
21 
 
6.2 Do you think teaching the topic genetics in South African Life Sciences 
considers learners diverse/multiplicity of context. Explain your answer. 
T-3 
S-5 
T-
7 
S-
4 
T-
11 
S-
14 
6.3 Do you believe it is important to spend instructional time in your science 
classroom to teach learners about Socio-scientific issues? (If yes, why? And if 
no, why not?). 
T-2 
S-3 
T-
0 
S-
4 
T-
19 
S-
16 
6.4 If you think it is important what do you think is the best way to teach 
Socio-scientific issues embedded in the topic genetics? Please give examples 
T-1 
S-2 
T-
3 
T-
17 
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of approaches. S-
3 
S-
18 
6.5 There is an albino child in your Life Sciences class, how would you 
approach the concept of albinism in that class? 
T-3 
S-1 
T-
5 
S-
0 
T-
13 
S-
22 
6.6 Do you think the affected learner (learner with albinism) will take 
offence? If so how can you minimise the discomfort of the learner(s)? 
T-4 
S-3 
T-
2 
S-
0 
T-
15 
S-
20 
7.1 How would explain to the learners the differences in the claims made by 
the two groups of researchers? 
T-2 
S-1 
T-
5 
S-
8 
T-
14 
S-
14 
7.2 One teacher decided to task learners to record the views of their 
community members about the GMOs and compile a report. Is this a scientific 
inquiry? Yes ___ or No _____ with reasons 
T-8 
S-0 
T-
0 
S-
3 
T-
13 
S-
20 
7.3 Do you think that the strategy recommended above is applicable in South 
African context? Why and why not, give reasons and examples. 
T-
12 
S-
14 
T-
0 
S-
3 
T-7 
S-6 
7.4 Is it important to discuss ethical issues associated with the process of 
genetic engineering with the learners? Explain your answer. 
T-2 
S-0 
T-
0 
S-
0 
T-
19 
S-
23 
7.5 If learners bring in their conflicting views in the classroom, would you 
consider the discussion and analysis as scientific inquiry? Explain your 
answer. 
T-1 
S-1 
T-
3 
S-
0 
T-
17 
S-
22 
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APPENDIX H d) Township teachers views  
(A summary of calculation of information per question for example 1.1+ 1.2a)+ 1.2b)+1.3). 
 
 
 
Question  Naïve  Partially 
informed  
Informed  
1.1 1 2 18 
1.2a) 0 1 20 
1.2b) 1 9 11 
1.3 3 1 17 
Total  4 13 66 
 Overall total -83 (4/83x 21)=1 
  (13/83x21)=3 
  (66/83x21)=17 
Final No/ 
of 
participants 
1 3 17 
Question  Naïve  Partially 
informed 
Informed  
2.1 2 0 19 
2.2 0 2 19 
Total  2 2 38 
 Overall total -41 (2/41x 21)=1 
  (2/41x21)=1 
  (38/41x21)=19 
Final No/ 
of 
participants 
1 1 19 
Question  Naïve  Partially 
informed 
Informed  
4.1 12 1 8 
4.2 3 5 13 
4.3 5 0 16 
4.4 5 3 13 
Total  25 9 50 
 Overall total -84 (25/84x 21)=6 
  (9/84x21)=2 
  (50/84x21)=13 
Final No/ 
of 
participants 
6 2 13 
Question  Naïve  Partially 
informed  
Informed  
3.3 1 4 16 
3.4 19 0 2 
3.5 2 1 18 
3.6 16 3 2 
Total  38 8 38 
 Overall total -84 (38/84x 21)=9 
  (8/84x21)=2 
  (38/84x21)=10 
Final No/ 
of 
participants 
9 2 10 
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Question  Naïve  Partially 
Informe 
d 
Informed  
6.1 5 0 16 
6.2 3 7 11 
6.3 2 0 19 
6.4 1 3 17 
6.5 3 5 13 
6.6 4 2 15 
Total  18 17 91 
  Overall total -126 (18/126x 21)=3 
  (17/126x21)=3 
  (91/126x21)=15 
Final No/ 
of 
participants 
 
3 3 15 
Question  Naïve  Partially 
informed 
Informed  
5.1 5 0 16 
5.2 0 2 19 
5.3 6 6 9 
5.4 2 1 18 
5.5 3 3 15 
5.6 3 1 17 
Total  19 13 94 
 Overall total -126 (19/126x 21)=3 
  (13/126x21)=2 
  (94/126x21)=16 
Final No/ 
of 
participants 
 
3 2 16 
Question  Naïve  Partially 
informed 
Informed  
7.1 2 5 14 
7.2 8 0 13 
7.3 12 0 7 
7.4 2 0 19 
7.5 1 3 17 
Total  25 8 70 
 Overall total -103 (25/103x 21)=5 
  (8/103x21)=2 
  (70/103x21)=14 
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Table 1.2 –Summary of the Township teachers’ views information per question grouped together to 
create a graph  
 
 
 
 
 
 
 
 
   
 
 
 
Township teachers views per question
Question Naïve Partially InformedInformed
Definition of scientific inquiry 1 3 17
Knowledge of using inquiry in genetics 1 1 19
Teachers views on methods or steps in inquiry9 2 10
Outcomes if procedure is the same or different in inquiry 6 2 13
Teaching SSI using inquiry &teachers views 3 2 16
Strategies in teaching SSI's using inquiry 3 3 15
Teachers views on teaching GMO using inquiry  5 2 14
Final No/ 
of 
participants 
5 2 14 
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Table 1.3 Suburban teachers views (A summary of calculation of information per question for 
example 1.1+ 1.2a)+ 1.2b)+1.3). 
 
 
 
 
 
 
 
Question  Naïve  Partially 
informed 
Informed  
2.1 2 0 21 
2.2 2 1 20 
Total  4 1 41 
  Overall total - 46(4/46x 23)=2 
  (1/46x23)=1 
  (41/46x23)=20 
Final No/ 
of 
participants 
2 1 20 
Question  Naïve  Partially 
informed 
Informed  
1.1 0 0 23 
1.2a) 0 3 20 
1.2b) 0 3 20 
1.3 2 5 16 
Total  2 11 79 
 Overall total - 92(2/92x 23)=1 
  (11/92x23)=2 
  (79/92x23)=20 
Final No/ 
of 
participants 
1 2 20 
Question  Naïve  Partially 
informed 
Informed  
3.3 4 6 13 
3.4 13 1 9 
3.5 12 3 8 
3.6 1 2 20 
Total  30 12 50 
  Overall total - 92(30/92x 23)=8 
  (12/92x23)=3 
  (50/92x23)=12 
Final No/ 
of 
participants 
8 3 12 
Question  Naïve  Partially 
informed 
Informed  
4.1 5 1 17 
4.2 0 4 19 
4.3 2 8 13 
4.4 5 6 12 
Total  12 19 61 
  Overall total - 92(12/92x 23)=3 
  (19/92x23)=5 
  (61/92x23)=15 
Final No/ 
of 
participants 
3 5 15 
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  Table 1.3 –Summary of the Suburban teachers’ 
views information per question grouped together to 
create a graph  
 
 
Suburban teachers Views per question
Question Naïve Partially informed Informed
Definition of scientific inquiry 1 2 20
Knowledge of using inquiry in genetics 2 1 20
Teachers views on methods or steps in inquiry8 3 12
Outcomes if procedure is the same or different in inquiry 3 5 15
Teaching SSI using inquiry &teachers views 0 3 20
Strategies in teaching SSI's using inquiry 3 2 18
Teachers views on teaching GMO using inquiry  3 3 17
Question  Naïve  Partially 
informed 
Informed  
6.1 2 0 21 
6.2 5 4 14 
6.3 3 4 16 
6.4 2 3 18 
6.5 1 0 22 
6.6 3 0 20 
Total  16 11 111 
  Overall total - 138(16/138x 23)=3 
  (11/138x23)=2 
  (111/138x23)=18 
Final No/ 
of 
participants 
3 2 18 
Question  Naïve  Partially 
informed 
Informed  
5.1 0 2 21 
5.2 0 1 22 
5.3 1 3 19 
5.4 0 4 19 
5.5 1 5 17 
5.6 0 3 20 
Total  2 18 118 
Overall total - 138(2/138x 23)=0 
  (18/138x23)=3 
  (118/138x23)=20 
Final No/ 
of 
participants 
0 3 20 
Question  Naïve  Partially 
informed  
Informed  
7.1 1 8 14 
7.2 0 3 20 
7.3 14 3 6 
7.4 0 0 23 
7.5 1 0 22 
Total  16 14 85 
  Overall total - 115(16/115x 23)=3 
  (14/115x23)=3 
  (85/115x23)=17 
Final No/ 
of 
participants 
3 3 17 
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Table 1.4 Summary of the teachers informed views between township and suburban school 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary of Teachers' Informed Views
Question Suburban Teachers' Informed Viewsownship
Definition of scientific inquiry 20 17
Knowledge of using inquiry in genetics 20 19
Teachers views on methods or steps in inquiry12 10
Outcomes if procedure is the same or different in inquiry 15 13
Teaching SSI using inquiry &teachers views 20 16
Strategies in teaching SSI's using inquiry 15 15
Teachers views on teaching GMO using inquiry  17 14
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APPENDIX H) CHI Test 
`  
 Q1 
Definition 
of scientific 
inquiry 
Q2 
Knowledge 
of using 
inquiry in 
genetics  
Q3 Teachers 
views on 
methods or 
steps in 
inquiry 
Q4 
Outcomes if 
procedure is 
the same or 
different in 
inquiry  
Q5 
Teaching 
SSI using 
inquiry 
&teachers 
views  
Q6 
Strategies in 
teaching 
SSI's using 
inquiry 
 
Q7 
 Asymptotic 
Significance 
(2-sided) 
Asymptotic 
Significance 
(2-sided) 
Asymptotic 
Significance 
(2-sided) 
Asymptotic 
Significance 
(2-sided) 
Asymptotic 
Significance 
(2-sided) 
Asymptotic 
Significance 
(2-sided) 
Asymptotic 
Significanc
e (2-sided) 
Pearson 
Chi-Square 
.290 .134 .171 .116  .318 .060 
Continuity 
Correction 
.963     .576 .150 
Likelihood 
Ratio 
.220 .062 .096 .078  .315 .052 
Fisher's 
Exact Test 
       
Linear-by-
Linear 
Association 
.295 .573 .238 .041  .323 .063 
N of Valid 
Cases 
     .318  
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Appendix I: Emily’s interview analysis (suburban school)-  
Transcribed Interviews  Codes Interviews  Thematic 
understanding/ 
Interpretations 
1a) Do you believe that scientific inquiry 
have an effect on the methodology of 
teaching in a science classroom? Explain 
your answer. 
 I think definitely because it leads kids to 
discover and if I think of something in 
protein synthesis. Like if you really get into 
the explanation of nitrogen bases and lead 
them to understand that if one changes into 
amino acids and different proteins just that 
alone that inquiry showing to the kid’s 
videos and that makes them really 
understand the subject big time.  
Definitely- to 
discover 
 
inquiry 
showing to 
the kid’s 
videos and 
that makes 
them really 
understand 
the subject 
Inquiry method 
leads to 
discovering 
knowledge 
Through the 
inquiry 
methods-
understanding is 
developed  
Teachers view 
that inquiry is 
discovery 
learning and 
requires visual 
perception to 
develop critical 
thinking  
b) Based on your response on scientific 
inquiry methods, do you think that the 
methods used in teaching socio-scientific 
issues, should be universal across the 
country? Clarify with examples in genetics 
as a socio-scientific topic in science. 
I think no it should be. Yes /no because we 
all have different environments so we all 
use different examples based on the area 
you live in. So if someone lives in the 
coast, they could use examples at the 
marine world. We use examples that are 
different. Why I think it would never 
become a reality is because of the exam 
Yes /no 
because we all 
have different 
environments 
someone lives 
in the coast, 
they could use 
examples at 
the marine 
world 
think it would 
never become 
a reality is 
because of the 
Mixed 
perspective 
Yes– contextual 
backgrounds 
affect 
knowledge 
acquisition 
 
No- restrictions 
from the exam 
oriented 
curriculum 
 
 
Teachers view 
genetics 
knowledge 
acquisition 
emanating 
from socio-
scientific 
context 
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papers; are absolutely that’s the end 
problem that we have to deal with 
countrywide we write the same papers. So 
if we use different examples to teach, these 
kids and use their different environmental 
examples to explain genetics. It may be 
totally different to the example that are in 
the paper cause what I think in the end you 
have to stick to certain types of methods 
definitely.  
exam papers Aware that 
there are 
external factors 
that can affect 
application of 
socio- scientific 
knowledge in 
contexts 
c) How do science teachers use inquiry to 
scaffold knowledge in different methods 
when teaching a particular topic in 
genetics? 
Genetics is very- because it’s a molecule 
based, it’s not something that is visual that 
you can see. You have to use a lot of 
videos, you use very good power points, 
very visual and which refer to the newest 
research. We are lucky at our school, these 
kids have free WIFI, so if we are in class 
and we want to maybe ask something about 
GMO’s I can ask them to take out their 
phones and straight away on their phones 
they find the newest research on it.  
Genetics is 
very- 
molecule 
based, it’s not 
something 
that is visual 
that you can 
see 
 
Videos, power 
points, WIFI- 
phones 
 
Genetics is 
abstract in 
nature 
 
Technology can 
be used to 
scaffold abstract 
SSI embedded 
concepts  
Teacher 
awareness that 
varied inquiry 
methods and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts  
2. Does the natural world provide adequate 
resources for Life science teachers to 
effectively teach topics embedded with 
socio-scientific issues in the classroom? 
Give reasons and examples in detail about 
genetics. 
Definitely- 
examples that 
could make 
big impacts. 
Albinos- 
sykocells in 
Natural 
environment is 
a source of 
socio-scientific 
issues 
 
Teacher 
awareness that 
varied inquiry 
methods and 
resources can 
be used to 
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I definitely think there is a lot of examples 
that could make big impacts. If I think of 
albinos, I think of sykocells in Afrikaans, 
anaemia, that you get in certain 
communities in Africa. I think there is such 
a lot of examples if you think of fruit 
today, dairy products. If you think of varied 
shops today, the meats, milk; there are 
tremendous examples definitely.  
Afrikaans, 
anaemia, 
Fruit- the 
meats, milk; 
there are 
tremendous 
examples 
Genetically 
modified 
examples given  
make meaning 
of abstract SSI 
concepts 
3. a) According to your response which 
method do you think is appropriate to use 
to teach a topic embedded with socio-
scientific issues in genetics while handling 
learner contextual diversity? Give a reason 
why you think it is the best approach. 
There, I would, that is a very difficult one. I 
am going to use this example now, albinos; 
that is a very sensitive topic to teach in the 
classroom, let me see. You might pick up 
problems say for example you have a class 
with black and white kids. White kids are 
not really aware that albinism, a white child 
can have it as well so it’s a very difficult 
topic. So straight away if you start with the 
topic like that, they always incline that 
black kids have it. And I think by using 
examples by making them at ease that is a 
genetic disorder that absolutely anybody 
can get. It doesn’t matter which 
background you come from. I think they 
sort of understand better.  
-Albinos-very 
sensitive topic 
to teach 
-A class with 
black and 
white kids-
White kids are 
not really 
aware that 
albinism, a 
white child 
can have it as 
well 
using 
examples 
Genetic 
disorder- 
doesn’t matter 
which 
background 
you come 
from 
Learner 
contextual 
diversity is 
catered for. 
White and black 
albinos 
 
Methodology –
examples to 
reflect genetic 
disorder has no 
inclination 
albinism 
(racially 
associated) 
 
Methods using 
variety of 
examples to 
avert 
misconceptions 
 
Knowledge of 
learner 
perception on 
SSI knowledge 
and 
misconceptions 
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b) If there is a child in your classroom who 
is an albino, what psychological, social, 
emotional or economic aspects should you 
consider when teaching albinism in order 
for the child to partake in the discussion? 
Yeah we get that a lot. I’ve had a white 
albino in my class and I think the kids 
didn’t even realize she was an albino 
because she is a white child. So when we 
got to matric and we had to teach this topic. 
It was a very sensitive thing but I found 
this girl, she actually came to me and 
appreciated me telling her more about her 
own disorder. So she felt much more 
comfortable hearing that this is only a 
recessive gene and that actually surprised 
me. But it’s the way the teacher does, you 
have to be sensitive and you can never use 
a child in a class as an example. So I would 
never have told the rest of the class she has 
albinism without her consent. But she 
really appreciated it but luckily for me I 
have never really. I have had spinobiphelia 
in my class and the child was also, I think 
if you do it and do not refer to the child. 
That child really appreciates to be able to 
know that there is nothing wrong with me 
otherwise it’s just a random disorder in the 
genes.  
White albino- 
kids didn’t 
even realize 
she was an 
albino 
because she is 
a white child. 
-Recessive 
gene- you 
have to be 
sensitive 
 
-Never have 
told the rest of 
the class she 
has albinism 
without her 
consent 
Learner 
perspective on 
albinism and 
racial 
stigmatization-
Albinism is 
associated with 
black race 
 
Aware of the 
emotional 
impacts on 
others 
 
Psychological, 
emotional, 
social respect of 
the learner 
Knowledge on 
socio-scientific 
misconceptions 
in society 
towards 
albinism 
(racially biased) 
 
-Strategies are 
to be sensitive 
to learner 
Knowledge of 
learner 
perception on 
SSI knowledge 
and 
misconceptions 
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diversity 
 
-Develop the 
learner, 
psychologically, 
emotionally, 
socially through 
respect of 
individual rights 
c) If the children in the classroom express 
negative social perceptions against 
albinism, do you think you should use one 
approach when teaching this concept in the 
classroom? If you decide to use the inquiry 
approach, what aspects should you 
consider in order to transform learner views 
while developing critical thinking in a 
science classroom? 
Years ago we had an English group of kids 
come to the school which was very 
intelligent. They were all black kids and 
they were all presumed from a certain 
culture and when we got to the topic of 
albinos, I actually didn’t know cause I 
didn’t know their way thinking. It’s the 
first time I’ve had this whole black 
fantastic group. They then got up and said, 
‘Do you realize that albinos don’t go to, 
their souls don’t go anywhere after death, 
they get caught up in the spiritual world’. 
That really shocked me to think that these 
-Black kids- 
Do you 
realize that 
albinos don’t 
go to, their 
souls don’t go 
anywhere 
after death, 
they get 
caught up in 
the spiritual 
world. 
 
-They were 
like sponges-
learn quickly 
 
-Explain- they 
changed their 
thought about 
albinos 
 
Learner 
awareness on 
social 
misconceptions 
on albinism 
 
They develop 
critical thinking 
when taught the 
scientific 
inquiry 
knowledge on 
genetics 
(albinism) 
 
Transformation 
of learner 
misconceptions 
through guided 
teaching 
 
Technology 
Knowledge of 
learner 
perception on 
SSI knowledge 
and 
misconceptions 
 
Teachers view 
that inquiry is 
discovery 
learning and 
requires visual 
perception to 
develop critical 
thinking  
 
 
 
 
Teacher 
awareness that 
varied inquiry 
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kids have got this wrong idea about 
genetics. Luckily they were class that they 
absolutely wanted to learn. They were like 
sponges and I think when they realize and I 
think if you do it the right way and explain 
to them they were absolutely the root of the 
problem of albinism, they changed their 
thought about albinos. To me it was a 
wonderful experience to find kids that 
absolutely had this thought about albinos in 
certain parts of South Africa. I mention that 
to my class and that actually brings shock 
to the kids because they realize that how 
can you connect that recessive gene to 
something that got a curse or something. 
And with both experiences I’ve had and 
mentioning albinos of today, kids they 
know more today and I think they learn 
genetics they think differently, never had a 
funny reaction from kids. Which inquiry 
approach would you use then to teach 
such a concept to change their 
perspectives? Because it’s a molecule or 
cell level as I said now, you really have to 
when it comes to the basics of genetics. I 
think my best classes are on DNA, DNA 
replication, protein synthesis so that they 
use videos or use different teachers on You 
tube but if I truly believe that if they 
understand the core of DNA and DNA 
replication process, it really sticks so when 
-Recessive 
gene to 
something 
that got a 
curse or 
something. 
 
-Because it’s 
a molecule or 
cell level-on 
DNA, DNA 
replication, 
protein 
synthesis so 
that they use 
videos or use 
different 
teachers on 
You tube 
provides 
information on 
teaching 
abstract topics 
embedded with 
SSI’s 
 
methods and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts 
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you get to genetics they know. The kids in 
my school love genetics.  
4. a) In light of your response, if learners in 
your class express indifference about 
genetic engineering, do you think you 
should make them aware of their 
advantages and disadvantages? 
Yes absolutely you definitely get it every 
single time because you get different 
beliefs in class. At once you get “vegans, 
vegetarians” in the class and they will 
immediately pick it up. You say there is a 
fish gene in the tomato to make the tomato 
life longer. You immediately get a response 
and the kids will debate against each other. 
Some will never believe it’s good and some 
will believe it’s good and we respect each 
other’ thoughts. So definitely, I always use 
a country like Kenya cause in Kenya they 
were not allowed to have GMO foods in 
the country and then their people became 
hungry and now I think it was last year or 
the year before, they applied to plant 
genetically modified foods otherwise our 
people won’t have food. So I make it to 
them that there are positives but negatives 
stick by some beliefs. They think we are in 
control of nature in natural selection and 
others are totally for it. You just have to 
respect kid’s views.  
Yes 
absolutely-
different 
beliefs 
“vegans, 
vegetarians” 
in the class-
You say there 
is a fish gene 
in the tomato 
to make the 
tomato life 
longer. 
Debates-Some 
will never 
believe it’s 
good and 
some will 
believe it’s 
good and we 
respect each 
other’ 
thoughts. 
-In Kenya 
they were not 
allowed to 
have GMO 
foods in the 
country 
GMO 
advantages and 
disadvantages 
differ with 
individual 
beliefs 
Debates can 
create critical 
thinking on 
social scientific 
issues –need for 
individual 
respect 
 
GMO’s meet 
the demands of 
societal needs- 
advantages 
Disadvantages 
are derived 
from societal be 
 
Differentiates 
disadvantages 
and advantages 
using real life 
situations and 
influences  
Teachers view 
inquiry 
approach as 
effective in 
teaching on 
genetics as an 
SSI concept 
. 
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(people 
became 
hungry)- 
applied to 
plant 
genetically 
modified 
foods 
otherwise our 
people won’t 
have food 
- There are 
positives but 
negatives 
stick by some 
beliefs. 
 
 
b) Which method would you use to 
ascertain GMO conceptualisation I a 
science classroom? Explain the socio-
scientific inquiry approach that teachers 
should use to scaffold the conceptual 
understanding of the impact of GMO’s in 
society while giving examples? 
 I would bring in strawberries these big 
apple and strawberries and normal sizes 
that you can see in plants today to make 
them realize that listen, this is reality, this 
is happening. Everything in the shop 
counters maybe /has been genetically 
-Strawberries 
these big 
apple and 
strawberries 
and normal 
sizes 
 
-Reality- 
Everything in 
the shop 
counters 
maybe /has 
been 
Learning 
through 
observation is 
an inquiry 
approach that 
sparks 
inquisitive 
reasoning. 
 
Associates real 
GMO products 
and allow 
observation 
Teachers view 
inquiry 
approach as 
effective in 
teaching 
abstract SSI 
concepts 
 
Teachers view 
that inquiry is 
discovery 
learning and 
requires visual 
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modified. So I use it often, examples I 
show videos, I teach them to do research 
they do it on their own.  
genetically 
modified 
 
- Videos, I 
teach them to 
do research 
they do it on 
their own 
through visible 
features 
 
Technological 
resources 
provide 
information for 
SSI embedded 
topics  
perception to 
develop critical 
thinking  
Teacher 
awareness that 
varied inquiry 
methods and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts 
c) In South African context, do you think 
the GMO time allocation allows learners to 
scientifically investigate crops in their 
environment or takes into consideration the 
learner views with regard to GMO 
production or consumption? How would 
you ascertain and use this information in a 
science classroom? 
No there is no time. Considering learners 
views. Yes we get time but I think the 
education department should absolutely 
revise the syllabi of the Matrics and grade 
10, 11 or 12, cause the syllabi is absolutely 
long. If you look at the school based 
assessments and portfolios they give to the 
kids nowadays, it is moving from the actual 
practical work so you know they give us 
such strict exam guideline that those exam 
guidelines are totally. You just got to stick 
no time 
 
revise the 
syllabi of the 
Matrics and 
grade 10, 11 
or 12, cause 
the syllabi is 
absolutely 
long. -Moving 
from the 
actual 
practical work 
-Strict exam 
guideline that 
those exam 
guidelines 
-Little time to 
show them 
Teacher 
curriculum 
knowledge 
Constraints 
associated with 
the curriculum 
 
Limitations of 
the curriculum 
due to intensity 
of content 
 
Curriculum is 
exam oriented – 
no individual 
thought process 
applied 
 
Curriculum 
Teachers view 
curriculum as 
guided 
(restrictive) 
and lacks 
continuity on 
genetics 
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to them and we struggle to get through. 
There is absolutely little time to show them 
few examples, but I am talking about 
maybe at the most 30 minutes. There is no 
time to take them out or maybe for them to 
grow crops and follow them through. There 
is no time or maybe in the classroom to talk 
about it or show them examples that’s all.  
few 
examples- 30 
minutes 
-No time to 
take them out 
or maybe for 
them to grow 
crops and 
follow them 
through 
 
 
intensity does 
not allow 
inquiry 
approach to be 
executed 
Content lacks 
continuity from 
each grade 
 
Inquiry 
approach used 
but guided by 
exam or 
assessment 
content-
inquisitive 
exploration 
lacks 
d) Would you like to add anything on this 
topic on SSI’s using inquiry pertaining to 
genetics? 
I think genetics is absolutely a very 
fantastic topic but I think through the years 
the department hasn’t, you know they have 
stuck to something for so many years and 
genetics has changed so tremendously 
since they have written that rigid syllabi 
that I really think they should give more 
time for genetics for exploring by the kids. 
For me that is one of the places that we 
need people. If in pathology, if its crops. I 
Genetics 
stuck to 
something for 
so many years 
and genetics 
has changed 
so 
tremendously 
 
-Give more 
time for 
genetics for 
exploring 
Curriculum 
change Genetics 
evolve with 
time but 
curriculum 
content hasn’t 
adapted to the 
changes 
 
Encourage 
inquiry 
approach in 
teaching 
Teachers view 
curriculum as 
guided 
(restrictive) 
and lacks 
continuity on 
genetics 
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think the syllabus is rigid, the time 
allocation for it and the specific that they 
must do within is too rigid. I think it really 
needs to change. 
 
syllabus is 
rigid, 
genetics 
 
Dynamic 
knowledge on 
genetics 
Teacher 
explores inquiry 
approach to a 
lesser extent 
 
Genetics 
knowledge 
evolves 
continuously 
 
 
 
 
 
 
 
 
 
 
 
153 
 
Appendix J: Tiyisane’s interview analysis- (suburban school)  
Transcribed Interviews  Codes Interviews  Thematic 
understanding/ 
Interpretations 
1a) Do you believe that scientific inquiry 
has an effect on the methodology of 
teaching in a science classroom? Explain 
your answer. 
Yes it has because my belief is that for us 
to know anything we must be inquisitive. 
For me as a teacher if I believe that I as a 
teacher learn everyday including my 
learners as well. So in the science 
fraternity, it is quite imperative that there 
must be inquiry for knowledge acquisition.  
Yes- must be 
inquisitive 
 
inquiry for 
knowledge 
acquisition. 
 
Teacher is 
aware that 
inquiry 
develops critical 
thinking and 
reasoning 
-Inquisitive, 
inquiry 
knowledge 
acquisition 
Teachers view 
that inquiry is 
discovery 
learning and 
requires visual 
perception to 
develop 
critical 
thinking  
b) Based on your response on scientific 
inquiry methods, do you think that the 
methods used in teaching socio-scientific 
issues, should be universal across the 
country? Clarify with examples in genetics 
as a socio-scientific topic in science. 
I can say yes, the no I can address it later. 
Yes because we have a scientific method 
that we use in terms of knowledge 
formulation or accumulate knowledge. But 
before we follow these steps, we know that 
in science initially there must be a problem 
that brings about the question. Why is this 
so, for instance in genetics why is that plant 
looking the same or the P-plant looking 
different to the other plants but they are 
I can say yes, 
the no 
scientific 
method- 
knowledge 
formulation 
problem that 
brings about 
the question 
P-plant 
looking 
different to 
the other 
plant- cross 
pollination 
carrying out 
 Teacher does 
not consider 
contextual 
knowledge – 
Bases on 
proving one 
idea 
 
 
 
Knowledge of 
the genetics 
content 
knowledge 
 
 
Teachers view 
genetics 
knowledge 
acquisition 
emanating 
from socio-
scientific 
context 
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both P-plants. Just like Craderman did with 
cross pollination and stuff. That was 
needed before executing or carrying out 
experiments that will prove that you know 
what this phenotype is. The physical 
appearance, it is the way it is because of the 
fact that there is something internally that 
is influencing it. So the inquiry must 
uniform just to help in terms of validity of 
the information or facts that will be 
formulated thereafter it must be followed. 
It must be universal that’s what I am trying 
to say.  
experiments-
prove that you 
know what 
this 
phenotype is 
must uniform 
just to help in 
terms of 
validity 
 
 
 
 
Critical thinking 
is not evident  
c) How do science teachers use inquiry to 
scaffold knowledge in different methods 
when teaching a particular topic in 
genetics? 
Well I will believe that we basically use 
scenarios. Let’s assay for instance we are 
looking at genetics still- we take fraternal 
twins and identical twins, and already that 
is inquiry. Then we ask them, why do you 
think these learners are identical and these 
are fraternal, they don’t look the same? 
Then genetics kicks in there. We talk about 
what happened during fertilization. 
scenarios 
 
genetics -we 
take fraternal 
twins and 
identical 
twins, and 
already that is 
inquiry 
Case study 
application of 
knowledge to 
reflect teaching 
methods -
Scenarios 
Teacher 
awareness that 
varied inquiry 
methods and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts  
2. Does the natural world provide adequate 
resources for Life science teachers to 
effectively teach topics embedded with 
socio-scientific issues in the classroom? 
Give reasons and examples in detail about 
Yes, 
studying the 
world 
-take it from a 
molecular 
Understand that 
the environment 
is basis for 
knowledge 
acquisition 
 
Teacher 
awareness that 
varied inquiry 
method and 
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genetics. 
When you say natural way are you 
referring to the natural resources? Yes, it 
does. What I like about my subject and one 
of the reasons I opted to teach it as well is 
that it’s very practical and the world; we 
are basically studying the world. The world 
directly; what’s in the world and what 
makes the world. If you take it from a 
molecular level and try to understand 
where life comes from, you will understand 
that it basically comes from the soil. I don’t 
want to be too religious about it but if you 
think about it, the whole Adam and Eve 
thing that God made Adam, just basically 
to show that from the soil comes life. 
Looking at this perspective if you take a 
plant, how do you think the plant is 
growing; how is it getting its nutrients that 
it needs to grow and bear fruit or whatever 
it’s supposed to do. Everything is sucked 
from the soil then the soil brings everything 
to life, without it there is no life. That is 
why the world provides natural resources 
we need it as a natural resource itself.  
level and try 
to understand 
where life 
comes from, 
you will 
understand 
that it 
basically 
comes from 
the soil. 
-Religious- 
Adam and 
Eve thing that 
God made 
Adam 
-plant is 
growing; how 
is it getting its 
nutrients that 
it needs to 
grow and bear 
fruit or 
whatever it’s 
supposed to 
do 
Knowledge of 
the socio-
scientific 
knowledge or 
beliefs that 
affect scientific 
inquiry 
 
Environment is 
the main source 
of scientific 
inquiry that 
develops critical 
thinking 
 
Socio-scientific 
issues that are 
embedded in 
the environment 
are evident. 
Aware about 
beliefs that arise 
from the society 
that learners 
bring in the 
classroom 
 
Example given 
based on 
genetic 
mutation of 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts 
Teacher has 
knowledge of 
learner 
perception on 
genetics as an 
SSI concept 
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plants  
3. a) According to your response which 
method do you think is appropriate to use 
to teach a topic embedded with socio-
scientific issues in genetics while handling 
learner contextual diversity? Give a reason 
why you think it is the best approach. 
Well that’s quiet actually interesting 
because looking in my context, I teach 
different racial groups. You would get 
different perspectives from learners 
regarding the same topic. Even though it is 
different, it’s probably the same thing but 
said differently. Most of the times the 
understanding might be the same but 
brushed there and there. Can you give 
examples? I am going to give one in this 
case say now for instance I want to teach a 
topic based on cloning. Cloning the ethical 
part of it and ask whether the learners 
support that or not cause there is two sides 
of it. Why shouldn’t we clone. Now if you 
look at one racial group, one racial group 
would look at it as something that is 
unethical, that okay when you die you die 
because some people will be cloning 
themselves cause they want to live forever 
like playing God. One group would 
determine the religion they would also 
Different 
perspectives 
from learners 
regarding the 
same topic. 
Cloning-that 
okay when 
you die you 
die because 
some people 
will be 
cloning 
themselves 
cause they 
want to live 
forever like 
playing God 
Inquiry-
learner 
centred 
teacher 
-research- 
come back 
and teach it. 
Diversity of 
knowledge 
SSI embedded 
knowledge 
 
Teacher is 
aware of the 
contextual 
social issues 
that may create 
misconception 
in scientific 
knowledge 
 
Teacher is 
aware of the 
misconceptions 
that can impede 
critical thinking 
using scientific 
approaches 
 
Inquiry methods 
that can develop 
critical thinking 
 
Inquiry-
experiment 
Teacher 
awareness that 
varied inquiry 
method and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts 
 
Teacher has 
knowledge of 
learner 
perception on 
genetics as an 
SSI concept 
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follow. One ethical group would say its 
fine we get to keep our own, we can 
preserve them for a long time. In terms of 
methods, I would use the inquiry most of 
the time, if I do not I am a very learner 
centred teacher. I give them the topic then 
they go on and research and come back and 
teach it. I am the one who asks them as 
they teach to other learners.  
 
Research for 
critical thinking 
b) If there is a child in your classroom who 
is an albino, what psychological, social, 
emotional or economic aspects should you 
consider when teaching albinism in order 
for the child to partake in the discussion? 
Now with that because this is a bit sensitive 
now and we know that kids can be a bit 
insensitive when it comes to such. This is 
what I would actually do before even 
teaching a topic. I would sit down with 
them just like I would teach a topic like 
evolution. Evolution is something that is a 
threat to their religion. I have to clarify 
before teaching that you know what I am 
going to teach you is now a theory and is 
subject to be opposed and you do not have 
to believe in it. You just need to know it 
and so that you can do further studies on it 
if you feel like this theory doesn’t make 
sense; it actually doesn’t add up. In that I 
can do an introduction on how they need to 
react to the topic I am about to teach 
subject to be 
opposed and 
you do not 
have to 
believe in it. 
 
accepting 
each other so 
that they 
understand 
why the 
learner is like 
this 
Teacher is are 
that theories are 
subject to 
change they are 
not tentative 
 
Respecting and 
accepting others 
for who they are 
 Teacher has 
knowledge on 
that theories are 
not tentative 
 
 
Individual 
diversity is 
essential for 
understanding 
Teacher 
awareness that 
varied inquiry 
method and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts 
Teacher has 
knowledge of 
learner 
perception on 
genetics as an 
SSI concept 
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because this is basically them accepting 
each other so that they understand why the 
learner is like this or why they are all not 
like that. They wouldn’t look at it as a 
curse or something, it’s not a curse it’s just 
genetics like that.  
c) If the children in the classroom express 
negative social perceptions against 
albinism, do you think you should use one 
approach when teaching this concept in the 
classroom? If you decide to use the inquiry 
approach, what aspects should you 
consider in order to transform learner views 
while developing critical thinking in a 
science classroom? 
Basically My assumption would be though 
it’s wrong to assume. Not all of them are 
going to be like that. Those who have a 
problem then I will call them aside, sit with 
them down and discuss and make them 
understand what is it what happened that 
caused the learner to be like that and it’s 
not his/her fault that he is like that. The 
only thing they would have to do is to 
accept their classmate the way he is aside 
from the class.  
Those who 
have a 
problem then 
I will call 
them aside, sit 
with them 
down and 
discuss 
 
-understand 
what is it 
what 
happened that 
caused the 
learner to be 
like that and 
it’s not his/her 
fault 
Discussion for 
scientific 
inquiry 
knowledge 
acquisitioning 
 
Genetic aspects 
contribute to 
albinism. 
Knowledge 
about inquiry 
method through 
discussion 
 
Genetics 
emanate from 
hereditary 
genetic 
transmission 
and not a curse 
Teacher has 
knowledge of 
learner 
perception on 
genetics as an 
SSI concept 
  
4. a) In light of your response, if learners in 
your class express indifference about 
genetic engineering, do you think you 
should make them aware of their 
advantages and disadvantages? 
Researched- 
advantages 
and 
disadvantages 
when it comes 
Importance of 
genetic 
engineering 
advantages and 
disadvantages 
Teachers view 
genetics 
knowledge 
acquisition 
emanating 
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Well Like I said before I even make them 
aware and in fact we actually touched on 
that when we talked about genetics a bit 
where we talked about stem cells and 
biotechnology and stuff. Now this is what I 
did exactly; I gave them a topic they went 
and researched, they came back and taught 
that. They were the ones telling me about 
the advantages and disadvantages when it 
comes to that so now in topics like GMO’s, 
you see how chickens and stuff that are 
genetically modified for them to 
understand their importance. I also touched 
on this aspect that we have a large growing 
population. For instance, for the chickens 
to grow it might take 3 months and in a 
family of nine people, how long are they 
going to wait for the chicken? I also ask 
them that just to intrigue them to see the 
benefit of GMO’s for our benefits. That’s 
how I approached it and they will go like 
‘Oh sir, you are right sir’ besides the fact 
that people giving birth there is also now 
migration and stuff like that. They 
understood the benefits and also the 
disadvantage cause sometimes you see that 
succulence of this organism is lost in the 
genetic process and some of the diseases 
that can occur because of that. Cause 
possibilities are they can either be disease 
resistant or disease susceptible causing.  
to that so now 
in topics like 
GMO’s 
 
 
large growing 
population 
 
intrigue- see 
the benefit of 
GMO’s for 
our benefits 
 
organism is 
lost in the 
genetic 
process 
 
diseases that 
can occur 
 
disease 
resistant or 
disease 
susceptible 
causing.  
through 
understanding 
their impacts as 
the benefits 
 
 
Advantages 
 
 
Create scenarios 
or inquiry to 
critically think 
and apply in 
daily 
experiences 
 
 
 
Disadvantages 
of GMO’s 
Knowledge 
about GMO 
advantages and 
disadvantages 
develops critical 
thinking 
through inquiry 
approach 
 
 
Aware of the 
from socio-
scientific 
context 
Teacher 
awareness that 
varied inquiry 
method and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts 
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cases that 
emanate from 
the social 
contexts that 
can develop 
critical thinking 
and reasoning.  
b) Which method would you use to 
ascertain GMO conceptualisation I a 
science classroom? Explain the socio-
scientific inquiry approach that teachers 
should use to scaffold the conceptual 
understanding of the impact of GMO’s in 
society while giving examples? 
Within the same parameters I am more of 
an inquiry inquisitive teacher, I basically 
elicit their thoughts, that’s all I do. I make a 
scenario and ask them, guys here is a 
situation; Let’s looks at the population here 
in South Africa20 years ago. How many 
people were here? Let’s look at the current 
population. Now for this growing 
population it’s a must that there must be 
shelter, food, water. Now the food part how 
do we ensure that we are in par or balance 
the population- we have to ensure demands 
are equal to the population of today to be 
supplied. They would come up with the 
topic, they would give me the topic, cause 
what I have seen about my learners is that a 
lot of them watch T. V., mindset, national 
inquiry 
inquisitive 
teacher, I 
basically elicit 
their thoughts 
scenario- food 
part how do 
we ensure that 
we are in par 
or balance the 
population 
-watch T. V., 
mindset, 
national 
geographic 
and they come 
and tell me of 
some of the 
things 
google it and 
discuss it even 
further 
Research 
Methods 
For inquiry 
critical thinking 
and reasoning 
 
Case study on 
GMO’s 
 
Technological 
gadgets that 
provide 
information on 
GMO’s 
 
Internet –google 
 
Discussion 
between the 
teacher and the 
learners Use 
variety of socio-
scientific 
inquiry 
 
Teacher 
awareness that 
varied inquiry 
method and 
resources can 
be used to 
make meaning 
of abstract SSI 
concepts 
Teacher has 
knowledge of 
learner 
perception on 
genetics as an 
SSI concept 
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geographic and they come and tell me of 
some of the things I am not aware of. So I 
go and google it and discuss it even further, 
so they teach me quite a lot. So I would 
take it from that angle like bring in a 
scenario then take it from there. 
approaches to 
scaffold 
knowledge on 
GMO’s 
Use various 
resources to 
develop 
inquisitive 
thinking –
critical thinking 
Discussions for 
identifying 
misconceptions 
c) In South African context, do you think 
the GMO time allocation allows learners to 
scientifically investigate crops in their 
environment or takes into consideration the 
learner views with regard to GMO 
production or consumption? How would 
you ascertain and use this information in a 
science classroom? Not necessarily the 
time is not enough when it comes to 
investigation, you need ample time. This is 
basically to just expose them to the idea 
and bring about interest in them because as 
we teach, later on some of the learners 
come to me and say- Before I even teach a 
topic, I tell them the possible careers they 
can do under this topic I am teaching. So I 
would say guys, under this topic, you can 
become this/ that. So I make them aware 
Time is not 
enough when 
it comes to 
investigation 
-Expose them 
to the idea 
and bring 
about interest 
-Tell them the 
possible 
careers they 
can do under 
this topic 
-Research and 
come back 
and tell me 
about what we 
engaged 
Curriculum 
time constraints 
that affect 
knowledge 
acquisition 
-Develop 
critical thinking 
Develop interest 
in the subject 
Methodology 
that will engage 
learners with 
content 
knowledge. 
Knowledge of 
the curriculum 
content 
knowledge and 
Teachers view 
curriculum as 
guided 
(restrictive) 
and lacks 
continuity on 
genetics 
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before they pay attention to everything. So 
they will come and ask me, ‘Sir, why is this 
so/ what so?’ so it brings about that interest 
after that exposure. Some of them would 
actually do it may be partially, cause there 
are some who go and research and come 
back and tell me about what we engaged. 
time frames 
 
Teacher has 
skills to develop 
interest and 
maintain learner 
critical thinking 
 
Knowledge on 
the educational 
approaches for 
knowledge 
development 
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Appendix K: Tebogo’s interview (suburban school) 
Transcribed Interviews  Codes Interviews  Thematic 
understanding/ 
Interpretations 
1)a) Do you believe that scientific 
inquiry have an effect on the 
methodology of teaching in a science 
classroom? Explain your answer. 
 Inquiry has a positive effect on the 
methodology in the science 
classroom. You see when you use 
scientific inquiry you engage 
learners to discover for themselves 
and even as a teacher or an educator 
yourself through the investigative or 
inquiry method there are more things 
you might discover that you can use 
to boost the teaching methodology in 
various topics. 
Positive effect 
 
Engage learners 
to discover 
 
Investigative or 
inquiry method 
 
You might 
discover that you 
can use to boost 
the teaching 
Teacher 
awareness of 
inquiry approach 
Engage learners 
 
Discovering – 
experimenting 
Teacher is aware 
of the inquiry 
approach steps 
that are 
necessary for 
conceptualisation 
and the methods 
used 
Teachers view 
inquiry as discovery 
learning and 
requires visual 
perception to 
assimilate 
knowledge 
 
b) Based on your response on 
scientific inquiry methods, do you 
think that the methods used in 
teaching socio-scientific issues, 
should be universal across the 
country? Clarify with examples in 
genetics as a socio-scientific topic in 
science. I don’t believe in any 
method becoming universal because 
the cultural contexts are different, 
the background and levels of learners 
are different so because of these 
-don’t believe in 
any method 
becoming 
universal 
-cultural contexts 
are different 
-background and 
levels of learners 
are different 
-teaching at a 
special school 
where perhaps 
Teacher 
understands the 
diversity of 
contexts 
 
Cultural context 
Backgrounds, 
levels, 
environment 
affects learning 
 
Teacher 
 
Teachers view 
inquiry as discovery 
learning and 
requires visual 
perception to 
assimilate 
knowledge 
Teachers view 
genetics knowledge 
acquisition 
emanating from 
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backgrounds you cannot apply one 
size fits all method. In genetics if 
you say we should use one universal 
method, teachers who are teaching at 
a special school where perhaps there 
down syndrome children, the way 
they would approach the subject 
differs from somebody who is at a 
normal school there is no one who is 
disabled or who has a generic 
disorder or heritable trait genetically.  
there down 
syndrome 
children 
-subject differs 
from somebody 
who is at a 
normal school 
understands the 
dynamics the 
social contexts 
contributes in the 
teaching and 
learning of 
scientific 
knowledge in the 
classroom. 
Social contextual 
knowledge is 
different 
socio-scientific 
context 
 
c) How do science teachers use 
inquiry to scaffold knowledge in 
different methods when teaching a 
particular topic in genetics? 
When you say scaffold what do you 
mean? When you are using 
scientific inquiry to try build from 
known to unknown. There are 
baseline questions that you might use 
or even ask for worksheets that you 
give the learners to check their 
understanding before you engage 
them experimentally. And also when 
you are setting the experiments you 
need to set from simple to difficult as 
well as link what you discovered 
from experimental theory. You first 
give the theory then when you do the 
experiment they will have that aha 
baseline 
questions 
-understanding 
before you 
engage them 
experimentally 
- simple to 
difficult 
-link what you 
discovered from 
experimental 
theory. 
 
Teacher 
understands the 
impact of inquiry 
through 
discovering and 
linking theory to 
practice 
-Engaging 
-Linking theory 
to practice  
 
Teachers view 
inquiry as discovery 
learning and 
requires visual 
perception to 
assimilate 
knowledge 
Teachers view 
genetics knowledge 
acquisition 
emanating from 
socio-scientific 
context 
Teacher awareness 
that varied inquiry 
method and 
resources can be 
used to make 
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moments to say this was being said.  meaning of abstract 
SSI concepts 
 
2. Does the natural world provide 
adequate resources for Life science 
teachers to effectively teach topics 
embedded with socio-scientific 
issues in the classroom? Give 
reasons and examples in detail about 
genetics. If one is observed the 
natural world is fuller or has an 
excess of relevant issues that are 
imbedded with socio-scientific 
issues. Like what we were saying 
that in our community there is great 
diversity in terms of height 
complexion, race genetic disorders. 
So all those things have a socio-
scientific issues in them. 
-natural world is 
fuller 
-excess of 
relevant issues 
 
-great diversity 
in terms of height 
complexion, race 
genetic disorders 
Environment is a 
resource for 
teaching socio- 
scientific issues 
 
Diversity of SSI 
content 
 
Effect the 
environment has 
in providing 
resources that 
can explain 
abstract SSI 
embedded topics 
in a science 
classroom. 
 
Teachers view 
genetics knowledge 
acquisition 
emanating from 
socio-scientific 
context 
Teacher has 
knowledge of 
learner perception 
on genetics as an 
SSI concept 
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3.a) According to your response 
which method do you think is 
appropriate to use to teach a topic 
embedded with socio-scientific 
issues in genetics while handling 
learner contextual diversity? Give a 
reason why you think it is the best 
approach. I advocate for children 
centred education but when I see that 
there are socio-scientific issues that 
might impact some of the learner’s 
right within the classroom. I think 
that child centred discussions must 
be teacher led because let’s say you 
are argumentative and you leave 
learners to debate and you are just an 
observer. As they brainstorm, some 
might take issues personally and get 
offended. If you are involved as 
moderator you might cool down the 
extremes and make the learners 
understand that we are just 
discussing the variations and 
diversity as human beings people 
should not take it personally. 
-children centred 
discussions 
-teacher led 
 
-argumentative 
-debate 
-as moderator 
you might cool 
down the 
extremes 
 
Approaches that 
are essential in 
teaching abstract 
topics in genetics 
 
Teacher and 
learner 
involvement is 
essential in 
controlling 
content direction 
and classroom 
management 
 
Discipline and 
respect is 
essential. 
Teacher/ learner 
guidance is 
essential in using 
approaches to 
teach SSI 
embedded topics 
as they are 
controversial 
 
Approaches-
debates, 
arguments, 
discussions 
 
Teacher / 
involvement 
 
Teacher is aware of 
the inquiry approach 
steps that are 
necessary for 
conceptualisation 
and the methods 
used 
Teachers view 
inquiry as discovery 
learning and 
requires visual 
perception to 
assimilate 
knowledge 
continuity on 
genetics 
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b) If there is a child in your 
classroom who is an albino, what 
psychological, social, emotional or 
economic aspects should you 
consider when teaching albinism in 
order for the child to partake in the 
discussion? Psychologically and 
emotionally you see people with 
albinism in some cultures. These 
people are isolated or stigmatized. 
They might have fewer friends at 
school or they might end up sticking 
to one learner who understands or 
accommodates them. When it comes 
to sporting activities, you find it that 
if these individuals are injured, it is a 
serious problem. And economically, 
because of their condition, they have 
special requirements that other 
ordinary citizens do not have so all 
those aspects should be taken into 
consideration. 
 
-Isolated or 
stigmatized. 
-fewer 
friends/sticking to 
one learner who 
understands or 
accommodates 
them 
-special 
requirements 
Acceptance of 
individual 
diversity 
Social aspect – 
fewer friends 
Psychologically 
stigmatization 
leading to 
isolation 
Emotional – 
isolation 
Economic – 
creams that are 
essential for 
albinos to treat 
skin infections 
Albino learner 
awareness of the 
psychological, 
emotional, social 
and economic 
issues albinos 
encounter in 
their social 
contexts. 
 
Teacher has 
knowledge of 
learner perception 
on genetics as an 
SSI concept 
 
c) If the children in the classroom 
express negative social perceptions 
against albinism, do you think you 
should use one approach when 
teaching this concept in the 
classroom? If you decide to use the 
Do not advocate 
for one approach 
 
Must adjust to 
suitable methods 
to erase the 
Embracing 
diversity of 
intelligences/ 
social contexts 
 
Inquiry approach 
 
 
Teachers view 
genetics knowledge 
acquisition 
emanating from 
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inquiry approach, what aspects 
should you consider in order to 
transform learner views while 
developing critical thinking in a 
science classroom? Like I said, I do 
not advocate for one approach style 
always. You consider the level or 
angles of stigmatization or negative 
aspect that are displayed you must 
adjust to suitable methods to erase 
the negativity and instil positivity in 
the learners to make them understand 
that this Child’s condition is not a 
problem and it’s a result of generic 
diversity. We are all different and it 
makes them embrace that we are 
different. Even in our intelligences 
one might be an albino but might 
have discover that he has his 
strengths. I might have highlighted 
the strengths that the person has to 
see that we are designed differently 
gifted. The inquiry approach we can 
use experimented probabilities 
children discover that these are 
chance events. We can then use 
experiments that relate to mutation 
then they will discover that these are 
aspects that can happen to anyone. 
negativity 
Result of generic 
diversity. 
an albino- has his 
strengths 
Inquiry approach 
we can use 
experimented 
probabilities 
experiments- 
mutation 
to adverse 
methods of 
inquiry - 
experimenting 
probabilities 
Mutation – 
experiments s an 
inquiry approach 
Social contexts 
differ with 
individual 
learner diversity 
hence different 
approaches to 
cater for learner 
diverse of 
contextual 
knowledge 
Inquiry approach 
can be 
experimentation 
of mutation 
socio-scientific 
context 
Teacher awareness 
that varied inquiry 
method and 
resources can be 
used to make 
meaning of abstract 
SSI concepts 
Teacher has 
knowledge of 
learner perception 
on genetics as an 
SSI concept 
4a) In light of your response, if 
learners in your class express 
Yes, make them 
aware of the 
Developing 
critical reasoning 
Teachers view 
inquiry as discovery 
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indifference about genetic 
engineering, do you think you should 
make them aware of their advantages 
and disadvantages? Yes, I believe 
most people are indifferent because 
of a lack of knowledge and once you 
make them aware of the advantages 
and disadvantages. Interest in them 
will develop in them to know more 
about genetic engineering. Those 
who see more of the advantages they 
will also embrace it while those who 
see more about disadvantages might 
now know how to approach this 
subject or now to deal with such 
genetic engineered foods and their 
application in forming and it might 
affect their future careers one might 
make a choice that I want to study 
this. This is what people are 
advocating for. 
advantages and 
disadvantages 
Interest in them 
will develop in 
them to know 
more about 
genetic 
engineering. 
 
application in 
forming and it 
might affect their 
future careers 
 
Awareness of 
GMO 
advantages and 
disadvantages 
 
-Life application 
/ life-long 
learning 
 
Developing 
critical thinking 
and reasoning for 
life application 
Aware of diverse 
individual 
perspectives 
towards GMO 
usage 
learning and 
requires visual 
perception to 
assimilate 
knowledge 
Teacher awareness 
that varied inquiry 
method and 
resources can be 
used to make 
meaning of abstract 
SSI concepts 
Teacher has 
knowledge of 
learner perception 
on genetics as an 
SSI concept 
 
4b) Which method would you use to 
ascertain GMO conceptualisation in 
a science classroom? Explain the 
socio-scientific inquiry approach that 
teachers should use to scaffold the 
conceptual understanding of the 
impact of GMO’s in society while 
giving examples? Yeah I can use 
class debates as they speak from 
their view points. You can check 
class debates as 
they speak from 
their view points. 
Do not know 
anything about 
their potential 
side effects 
 
Embracing 
individuality 
 
Debates-socio-
scientific inquiry 
approach 
Negative impact 
of GMO’s 
Understand the 
negative and 
 
Teacher has 
knowledge of 
learner perception 
on genetics as an 
SSI concept 
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whether they have understood or not. 
I think in our contexts GMO’s 
overtook us. GMO’s just started to 
spread in the market before people 
could understand a lot about them. 
Some people are actually making use 
of GMO products but they do not 
know anything about their potential 
side effects or the 
advantages/disadvantages. 
positive impacts 
of GMO’s and 
the methods used 
to teach such an 
abstract topic. 
4c) In South African context, do you 
think the GMO time allocation 
allows learners to scientifically 
investigate crops in their 
environment or takes into 
consideration the learner views with 
regard to GMO production or 
consumption? How would you 
ascertain and use this information in 
a science classroom? I believe so, the 
time allocated for the GMO study if 
you look at our curriculum, learners 
learn about GMO’s only in grade 12 
but some would have been exposed 
to GMO’s from a very young age. 
This content must be ingrained in the 
curriculum and more field excursion 
practical’s etc. must be included in 
the teaching and learning of GMO’s 
learners learn 
about GMO’s 
only in grade 12 
 
Exposed to 
GMO’s from a 
very young age 
 
ingrained in the 
curriculum 
 
More field 
excursion 
practical’s etc. 
must be included 
in the teaching 
and learning of 
GMO’s 
 
Curriculum 
limitation due to 
the content on 
genetics being 
taught at grade 
12 
 
Lacking in field 
work in the 
teaching 
methods 
 
Methodology 
lacks practical 
inquiry approach 
in genetics 
teaching 
 
Time limitations 
Teacher has 
knowledge of 
learner perception 
on genetics as an 
SSI concept 
Teachers view 
curriculum as 
guided (restrictive) 
and lacks continuity 
on genetics 
4d) Do you think it should be done 
prior or may be from an earlier 
something that 
affects our lives 
Should be taught 
earlier to ensure 
Teachers view 
genetics knowledge 
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grade? 
I believe so, because it’s something 
that affects our lives, people should 
not just meet GMO’s at grade 12. 
They must have some understanding 
of GMO’s prior. Speaking on socio-
scientific issues. We have learners 
who have various disabilities. 
 
must have some 
understanding of 
GMO’s prior 
understanding or 
bring meaning to 
social issues 
 
Affects daily 
lives 
Social issues that 
affect everyone 
acquisition 
emanating from 
socio-scientific 
context 
Teacher has 
knowledge of 
learner perception 
on genetics as an 
SSI concept 
Teachers view 
curriculum as 
guided (restrictive) 
and lacks continuity 
on genetics 
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Appendix L: Theodore’s interview analysis (township school)  
Transcribed Interviews  Codes Interviews  Thematic 
understanding
/ 
Interpretations 
1a) Do you believe that scientific inquiry 
have an effect on the methodology of 
teaching in a science classroom? Explain 
your answer. Yes the reason being that it 
exposes learners on how to be able to do 
research on their own also to give them 
an idea of being able to prove the theory 
that is presented in class because if you 
just give them the theory without 
showing an investigation, they won’t be 
able to conceptualise some of the 
concepts. 
-Able to do 
research 
-able to prove the 
theory that is 
presented in class 
-showing an 
investigation 
Inquiry 
approach 
through 
presentation of 
evidence of a 
theory 
-research, 
investigation  
Inquiry 
approach is 
evidence 
based 
-Research and 
investigation 
are part of 
inquiry 
approach  
b) Based on your response on scientific 
inquiry methods, do you think that the 
methods used in teaching socio-scientific 
issues, should be universal across the 
country? Clarify with examples in 
genetics as a socio-scientific topic in 
science Yes, I believe it should be 
universal in such a way that if you look at 
our country basically the socio-economic 
factors that affect our country are more or 
less the same but I think the universal 
part it will be just a basis part but it 
depends on the specific teacher on how 
he/she adapts to the environment that she 
-It should be 
universal 
-Socio-economic 
factors that affect 
our country are 
more or less the 
same 
 
depends on the 
specific teacher 
on how he/she 
adapts to the 
environment 
genetics- learners 
Inquiry 
methods 
should be 
universal 
 
Genetics can 
be taught 
depending on 
the 
environment or 
teacher 
understanding 
of the concept  
Mixed 
perspective of 
the teacher 
due to 
indicating that 
it should be 
universal and 
yet depends 
on the teacher 
and 
environment 
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is based in because we have diverse types 
of learners with basically different socio 
backgrounds – in genetics in our school 
we are having learners with albinism, so 
in Life Sciences, they will ask is Boy A 
in a certain class if he is suffering from 
this- is it an example of this. So that is 
taught in genetics.  
with albinism 
 
c) How do science teachers use inquiry to 
scaffold knowledge in different methods 
when teaching a particular topic in 
genetics? 
Basically on how we teach on CAPS it 
depends on a teacher on whether you 
want to just discuss with your learners on 
specific examples in genetics or you want 
them to go and research then come back 
and present in class. It depends on how 
you want to carry it but in genetics we 
don’t go in depth as such on how this 
particular e.g. albinism. The effect on 
how people who are suffering living with 
albinism are being handled in our 
community we don’t discuss that 
particular part, we only expose learners 
on the condition. Why is that so? I think 
basically we are guided on what to teach 
but as a teacher sometimes if learners are 
asking further questions, that’s when we 
can further explain so that we take out 
further misconceptions that they have 
Depends on a 
teacher- just 
discuss/ research 
then come back 
and present 
Albinism-we 
don’t discuss that 
particular part, we 
only expose 
learners on the 
condition. 
 
guided on what to 
teach 
if learners are 
asking- can 
further explain 
take out further 
misconceptions 
that they have 
gotten from the 
community 
-teach assessment 
Lack of 
diversity in the 
teaching 
methods or 
inquiry 
approach 
 
Lack of 
developing 
critical 
thinking and 
exploration of 
genetics 
knowledge 
 
Mixed 
perspective – 
Some 
knowledge on 
inquiry 
approach 
methods but 
application in 
relation to 
abstract SSI 
topics is not 
evident 
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gotten from the community. Because 
basically on how we teach we are just 
being guided by the CAPS document to 
say this is what you teach and how far 
you should teach assessment purposes 
basically. 
purposes 
 
2) Does the natural world provide 
adequate resources for Life science 
teachers to effectively teach topics 
embedded with socio-scientific issues in 
the classroom? Give reasons and 
examples in detail about genetics. I think 
there so many examples that are out there 
but other things are not accessible 
because there has to be a certain protocol 
that you must follow so that you expose 
your learners to such things. So in most 
cases if a topic will be an assignment or 
practical task, that’s where we basically 
emphasise. But in most cases if it’s not 
going to be part of the practical task we 
just brush it on top unless if there are 
those misconceptions from the learners 
that’s when I can provide more 
information and examples. For example 
when I teach reproduction, learners 
would want to understand what are 
conjoint twins so I go to YouTube and 
show them different videos that there are 
still people who re living in their adult 
lives who are conjoined twins. But 
There so many 
examples -other 
things are not 
accessible 
Protocol- expose 
your learners to 
such things 
 
Not going to be 
part of the 
practical task we 
just brush it on 
top unless if there 
are those 
misconceptions 
from the learners 
reproduction- 
conjoint twins 
 
YouTube –videos 
-Just guided if it’s 
an assignment 
Teacher is 
aware that the 
natural world is 
a natural 
resource 
 
Limitations 
with regard to 
exposing to 
such resources 
 
Genetics 
partially 
related to 
genetics-
reproduction(c
onjoint twins) 
 
Resources -
videos 
Understands 
that natural 
world can be 
used to 
explain 
abstract 
concepts in 
genetics. 
 
Factors that 
limit exposure 
Give 
examples 
related to 
genetics 
 
Lack critical 
thinking –
guided by 
curriculum  
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basically we are just guided if it’s an 
assignment for learners that they should 
do but that’s when we do more. 
3 a) According to your response which 
method do you think is appropriate to use 
to teach a topic embedded with socio-
scientific issues in genetics while 
handling learner contextual diversity? 
Give a reason why you think it is the best 
approach. 
For in case of contextual diversity what I 
do before I teach a particular topic I’ll 
just ask learners if they know such topic. 
For example; in their homes there might 
be someone that they know so that they 
can bring information forward because 
sometimes if you don’t know whether a 
particular learner is experiencing a 
similar situation. So in class they might 
be affected so it better if you get to know 
if they are affected by a particular topic 
so it becomes easier for them.  
ask learners if 
they know such 
topic. 
 
learner is 
experiencing a 
similar situation.- 
that they can bring 
information forward 
 
-becomes easier 
for them. 
Relating social 
knowledge to 
topics taught in 
in class 
 
Discussion-ask 
if someone can 
bring in 
information for 
discussion 
Shared 
knowledge 
and 
experience or 
exposure to 
bring in 
genetics 
content 
knowledge in 
the classroom.  
3b) If there is a child in your classroom 
who is an albino, what psychological, 
social, emotional or economic aspects 
should you consider when teaching 
albinism in order for the child to partake 
in the discussion? I think the first part 
basically maybe I should communicate 
with the learner to check whether does 
he/she feel okay in discussing the topic in 
Communicate 
with the learner to 
check whether 
does he/she feel 
okay in 
discussing the 
topic 
 
Psychologically- are 
Individual 
diversity is 
catered for. 
 
Teacher is 
aware of the 
psychological 
or emotional 
effects 
Learner 
individual 
diversity is 
catered for 
 
Effects are 
addressed 
prior teaching 
for 
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class so that I can get an idea weather 
psychologically and if they are self-
motivated by albinism as an example. So 
in that I will be preparing the learner 
even if there might be some 
misconceptions that will arise in class 
that will be discussed so that she will be 
prepared for whatever we will be talked 
in that class but she will be prepared for 
whatever will be talked about concerning 
her condition. And also I believe maybe 
before presenting the topic in class we 
can even discuss some of the 
misconceptions also to prepare the 
learner for what kinds of questions might 
be arise in the class discussion. 
 
self-motivated by 
albinism 
 
Emotional and 
social preparing 
the learner-
discuss some of 
the 
misconceptions 
also to prepare 
the learner 
associated with 
their condition 
 
Misconception
s associated 
with albinism 
 
preparedness 
 
c)If the children in the classroom express 
negative social perceptions against 
albinism, do you think you should use 
one approach when teaching this concept 
in the classroom? If you decide to use the 
inquiry approach, what aspects should 
you consider in order to transform learner 
views while developing critical thinking 
in a science classroom? The other part I 
can allow learners to discuss the topic to 
hear the positive sides of the topic sort of 
debating then we will arrive to a point 
where I will iron out the negative and 
misconceptions and talk about the 
positive side. But if we allow them to talk 
so that they express their own views then 
the views that are not well accepted 
discuss the topic 
to hear the 
positive sides 
 
debating then we 
will arrive to a 
point where I will 
iron out the 
negative and 
misconceptions 
 
views that are not 
well accepted 
Teacher is 
aware of the 
methods in 
teaching SSI 
topics and the 
misconceptions 
 
Guides and 
monitors the 
knowledge for 
scientific 
inquiry-views 
that lack 
scientific 
content 
knowledge or 
well accepted 
Socio- 
scientific 
inquiry 
methods are 
presented and 
addressed 
 
Critical 
thinking is 
developed 
through 
debates or 
discussions.  
4a) In light of your response, if learners Exposed to both Teacher is Teachers view 
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in your class express indifference about 
genetic engineering, do you think you 
should make them aware of their 
advantages and disadvantages? I think in 
topics like Genetic Engineering or 
Genetically Modified Food, they should 
be exposed to both advantages and 
disadvantages because there are people 
believing otherwise. I think the 
advantages outweigh the disadvantages 
because the world population is growing 
day by day. This means we need the 
GMO’s to meet the demands of our 
people but then in believing whether 
GMO foods are beneficial for us to be 
able to live. Think, for personal foods it 
depends on the individual to say I am 
accepting GMO foods or not accepting 
them due to disadvantages that the person 
would say I can be affected somehow. 
Then a person can choose to believe in 
them or to talk about them. 
advantages and 
disadvantages 
 
World population 
is growing day by 
day 
 
Disadvantages 
that the person 
would say I can 
be affected 
somehow 
 
Depends on the 
individual 
 
 
aware of the 
need for 
addressing 
both 
advantages and 
disadvantages 
 
Reasons for 
benefits and 
risks associated 
with GMO’s 
 
-societal 
demands 
-Individual 
diversity  
curriculum as 
guided 
(restrictive) 
and lacks 
continuity on 
genetics 
4b) Which method would you use to 
ascertain GMO conceptualisation I a 
science classroom? Explain the socio-
scientific inquiry approach that teachers 
should use to scaffold the conceptual 
understanding of the impact of GMO’s in 
society while giving examples? 
With the inquiry approach it can be in the 
form of assignment that is given to 
Research and 
come and present 
their findings in 
class. 
Teacher is 
aware of the 
methods that 
instil inquiry in 
teaching 
abstract topics 
like GMO’s 
Critical 
individual 
Teachers view 
curriculum as 
guided 
(restrictive) 
and lacks 
continuity on 
genetics 
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learners to do research and come and 
present their findings in class. 
learning  
4c) In South African context, do you 
think the GMO time allocation allows 
learners to scientifically investigate crops 
in their environment or takes into 
consideration the learner views with 
regard to GMO production or 
consumption? How would you ascertain 
and use this information in a science 
classroom? 
In the case of learner’s views, I think in 
most cases we don’t take them into 
consideration as such because the theory 
is there whereby we represent the 
disadvantages so it does not allow the 
learner to go further and do more 
research and come up with his/her own 
beliefs. Basically CAPS is for 
assessment. Do you believe there should 
be topic continuity? With genetics we 
brush it off. 
Learner’s views- 
don’t take them 
into consideration 
Does not allow 
the learner to go 
further and do 
more research and 
come up with 
his/her own 
beliefs. 
 
Curriculum 
lacks critical 
thinking –come 
up with their 
own beliefs 
Teachers view 
curriculum as 
guided 
(restrictive) 
and lacks 
continuity on 
genetics 
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Appendix M: Curtis’s interview analysis (township school)) 
Transcribed Interviews  Codes Interviews  Thematic 
understanding/ 
Interpretations 
1a)Do you believe that scientific inquiry 
has an effect on the methodology of 
teaching in a science classroom? Explain 
your answer. 
I believe so because this type of 
methodology make learners be more 
curious and also when you look at theory 
about learners learn you also understand 
that there are learners who learn when they 
do more of inquiry experiments and/or 
touching than just sitting in class. 
more curious 
 
do more of 
inquiry 
experiments 
and/or touching 
Inquiry 
develops 
critical 
thinking 
through 
exploration 
-experiments 
or touching  
Inquiry 
encourages 
critical thinking 
among learners  
b) Based on your response on scientific 
inquiry methods, do you think that the 
methods used in teaching socio-scientific 
issues, should be universal across the 
country? Clarify with examples in genetics 
as a socio-scientific topic in science 
No, they can never be. I don’t think so 
because when we teach we must make 
everything contextual. So if we make them 
universal there are other contexts that will 
not apply to other areas. Ok, if we look at 
genetics in villages where we grew up you 
will find that they learn about ------ that in 
plants of which they can easily get when 
you explain it but in the city they do not 
really understand how the phenotype and 
No-make 
everything 
contextual 
 
other contexts 
that will not 
apply to other 
areas. 
 
Plants-
phenotype and 
genotype 
No one 
methods is 
effective due 
to diverse 
contexts 
 
Plants genetics 
differences  
Social contexts 
influence genetic 
content 
knowledge 
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genotype comes about so I think there will 
be discrepancies when it comes to that.  
c) How do science teachers use inquiry to 
scaffold knowledge in different methods 
when teaching a particular topic in 
genetics? 
 Well I think when they can actually take 
everything like a plant where they will be 
able to see how the plant assists the 
learners with the practical part. Remember 
that when learners come they might be 
clueless about everything that’s going on 
so they might have bad top understanding. 
When you use scientific inquiry they 
might be able to build up on the 
knowledge/clues they might have 
regarding the topic. 
Plant assists the 
learners with the 
practical part 
 
build up on the 
knowledge/clues 
Inquiry is 
experimentally 
-practical 
 
Use inquiry to 
develop 
critical 
thinking- build 
upon 
knowledge  
Teacher is aware 
that they inquiry 
develops critical 
thinking through 
experiments  
2) Does the natural world provide 
adequate resources for Life science 
teachers to effectively teach topics 
embedded with socio-scientific issues in 
the classroom? Give reasons and examples 
in detail about genetics. 
Not necessarily. You cannot go there and 
find everything with ease because some of 
the things you have to go to the internet 
and check some of the things so that you 
can be able to explain or assist the 
learners. Not off the top of my head. 
Not necessarily- 
go to the 
internet 
 
explain or assist 
the learners. 
Naïve 
perspective –
internet is part 
of the social 
learning 
contexts 
Teachers reflects 
naïve perspective 
as the internet is 
part of social 
learning 
environment  
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3a) According to your response which 
method do you think is appropriate to use 
to teach a topic embedded with socio-
scientific issues in genetics while handling 
learner contextual diversity? Give a reason 
why you think it is the best approach. 
I am not sure. So basically we can take 
cloning so normally with socio-scientific 
issues then what we do is that we have is 
discussions to understand what learners 
dispositions are and reservations about 
such topics. So normally when we sit and 
discuss such things, that’s when you will 
be able to break down any misconceptions 
that they might have regarding topics that 
have an effect in their daily lives or also in 
their beliefs. 
 
I am not sure 
 
Cloning- 
discussions 
 
break down any 
misconceptions 
Teaching 
methods are 
reflected but 
reflects mixed 
perspectives 
 
-not sure 
Discussions  
Mixed 
perspectives are 
reflected and yet 
mentions 
discussions as a 
method used in 
teaching SSI 
topics 
b) If there is a child in your classroom who 
is an albino, what psychological, social, 
emotional or economic aspects should you 
consider when teaching albinism in order 
for the child to partake in the discussion? 
I think the fact that, that child must 
understand that talking to the child and 
also other children regarding the condition 
the child has does not make them any less 
of a human being. Then we will assist the 
learner to be able to open up so that he 
feels accepted especially when the learner 
feels comfortable enough in that context. 
Must understand 
that talking to 
the child and 
also other 
children 
regarding the 
condition. 
Able to open up 
so that he feels 
accepted. 
 
Teacher 
expects the 
learner to be 
understanding 
 
Learner 
individuality 
or diversity is 
not catered for  
Naïve perspective 
– learners has 
individual issues 
that need to be 
addressed before 
they open up  
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They might be able to open up and talk 
about the challenges that they might be 
encountering that we might not be aware 
of. 
 
c) If the children in the classroom express 
negative social perceptions against 
albinism, do you think you should use one 
approach when teaching this concept in the 
classroom? If you decide to use the inquiry 
approach, what aspects should you 
consider in order to transform learner 
views while developing critical thinking in 
a science classroom? 
If they respond in a negative sense the first 
thing that would have to be done would be 
to explain what actually makes the child an 
albino or the melanin and the fact that it’s 
just a condition we can’t say its negatively 
based on the fact that misconceptions 
about the condition. They can’t respond 
negatively if they have facts about the 
condition. 
Explain what 
actually makes 
the child an 
albino or the 
melanin. 
 
Negatively 
based on the 
fact that 
misconceptions 
about the 
condition. 
 
Methods 
expressed is 
singular. 
Explanation  
Teacher uses one 
method to teach –
theory based  
4a) In light of your response, if learners in 
your class express indifference about 
genetic engineering, do you think you 
should make them aware of their 
advantages and disadvantages? Definitely 
so because in the world we are living in, if 
we look at things like food security its 
actually very scarce and when we look at 
Definitely- food 
security 
 
explain the 
advantages or 
disadvantages of 
genetics 
Teacher is 
aware of the 
advantages 
and 
disadvantages 
regarding 
GMO’s 
-food security 
There is need to 
explain 
advantages and 
disadvantages for 
awareness-critical 
thinking  
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genetic engineering that’s where we look 
at GMO’s of which they are already 
consuming such foods and they are not 
aware of it. That’s where we would be able 
to explain the advantages or disadvantages 
of genetics.  
(demands) 
 
4b) Which method would you use to 
ascertain GMO conceptualisation I a 
science classroom? Explain the socio-
scientific inquiry approach that teachers 
should use to scaffold the conceptual 
understanding of the impact of GMO’s in 
society while giving examples? 
I think if the learner knows the source of 
the food that they are consuming, how it 
came about, they would appreciate genetic 
engineering. So I think I might give them a 
research as homework to say that go and 
find out about certain foods that they are 
consuming. What chemicals do they have, 
how do they harvest or how do they 
produce that food and how do they make 
sure that we have sustainable harvesting of 
such foods. So when they come back, I am 
sure they would appreciate GMO more 
than they did in the beginning.  
Research -What 
chemicals do 
they have, how 
do they harvest 
or how do they 
produce that 
food and how 
do they make 
sure that we 
have sustainable 
harvesting of 
such foods 
Research is an 
inquiry 
approach to 
develop 
critical 
thinking  
Teacher is aware 
on the application 
of the research 
methods to 
develop critical 
thinking 
c) In South African context, do you think 
the GMO time allocation allows learners 
to scientifically investigate crops in their 
environment or takes into consideration 
the learner views with regard to GMO 
No- Don’t even 
have time 
allocated for 
specific 
practical 
Curriculum is 
theory based 
with less time 
for social 
investigation 
Less critical 
development in 
the curriculum 
and mostly theory 
based and not 
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production or consumption? How would 
you ascertain and use this information in a 
science classroom? 
No I don’t think it does give them an 
opportunity because they don’t even have 
time allocated for specific practical 
regarding GMO’s. The only time they 
have contact time which is class time 
unless if you do give them work that they 
can do by themselves.  
regarding 
GMO’s. 
Contact time- 
give them work 
that they can do 
by themselves 
or research. 
Individual 
work 
practical 
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Appendix N: Neo’s interview analysis (township school)  
Transcribed Interviews  Codes Interviews  Thematic 
understanding/ 
Interpretations 
1a) Based on your response on scientific inquiry 
methods, do you think that the methods used in 
teaching socio-scientific issues, should be 
universal across the country? Clarify with 
examples in genetics as a socio-scientific topic 
in science 
Yes I am of the idea that the methods that are 
used in SSI should be the same across the 
country. Examples things like mutation like 
genetic disorders etc.  
Yes- the same 
across the 
country 
No 
consideration 
of contextual 
content 
knowledge  
Naïve 
perspective 
reflects one 
method- no 
contextual 
knowledge  
b) How do science teachers use inquiry to 
scaffold knowledge in different methods when 
teaching a particular topic in genetics? 
I think by asking the learners to research about a 
certain genetic aspect on their own.  
Research about 
a certain 
genetic aspect 
Research is 
part of 
inquiry 
approach  
Research 
encourages 
critical 
thinking and 
reasoning 
c) Does the natural world provide adequate 
resources for Life science teachers to effectively 
teach topics embedded with socio-scientific 
issues in the classroom? Give reasons and 
examples in detail about genetics. Yes it does 
according to my understanding example because 
we have genetic aspects like gene disorders, 
chromosomes, abnormalities or multifactorial 
disorders.  
Yes-we have 
genetic aspects 
like gene 
disorders, 
chromosomes, 
abnormalities 
or 
multifactorial 
disorders. 
Aware that 
genetic 
disorders 
emanate from 
the 
environment  
Genetics are 
part of the 
natural world 
–genetic 
disorders 
reflected from 
the 
environment  
3 a) According to your response which method 
do you think is appropriate to use to teach a 
topic embedded with socio-scientific issues in 
inquiry 
approach- 
broad 
Methodology 
lacks 
substance 
Mixed 
perspective-
research 
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genetics while handling learner contextual 
diversity? Give a reason why you think it is the 
best approach. 
Like for instance inquiry approach because 
learners will find information on their own and 
in that way they will be able to learn more.  
 Find 
information on 
their own 
 
Research – 
find 
information  
(inquiry) 
b) If there is a child in your classroom who is an 
albino, what psychological, social, emotional or 
economic aspects should you consider when 
teaching albinism in order for the child to 
partake in the discussion? 
Yes I make all learners aware that genetic 
disorders results from abnormalities. DNA and 
no one has control over it.  
Yes-Learners 
aware that 
genetic 
disorders 
results from 
abnormalities. 
Aspects 
about 
albinism –not 
reflected  
Naïve – no 
psychological, 
emotional, 
social aspects 
reflected 
c) If the children in the classroom express 
negative social perceptions against albinism, do 
you think you should use one approach when 
teaching this concept in the classroom? If you 
decide to use the inquiry approach, what aspects 
should you consider in order to transform 
learner views while developing critical thinking 
in a science classroom? No. Examples aspects 
like mutation and myth regarding albinism. 
What kind of Myths? Like for instance there are 
so many around albinism, some people think for 
instance if a person is an albino that person’s 
parents laughed at a person who is an albino etc. 
I will make it a point that things like that are 
clarified. Yes but with caution- in simpler terms 
you need to make it a point that they are 
conscious about that topic/ concept so they must 
No-Mutation 
and myth 
regarding 
albinism. 
 
Person’s 
parents laughed 
at a person who 
is an albino 
 
Make it a point 
that they are 
conscious 
about that 
topic/ concept 
Negative 
aspects and 
examples 
given. 
 
Lack of 
inquiry 
approach 
clarified 
Naïve 
perspective- 
Approach not 
mentioned in 
the interview 
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be conscious so that it must not hurt learners 
who are albinos or those that are affected. 
4a) In light of your response, if learners in your 
class express indifference about genetic 
engineering, do you think you should make 
them aware of their advantages and 
disadvantages? 
Yes but when you make those advantages and 
disadvantages, you have to make them 
consciously. Make it a point that you do not hurt 
those who are affected in your statements or 
what you are saying to them. 
Yes- make 
those 
advantages and 
disadvantages, 
you have to 
make them 
consciously. 
Advantages 
and 
disadvantages 
have to be 
mentioned - 
consciously 
Aware of the 
need for 
diverse 
individuality 
based on 
GMO 
advantages 
and 
disadvantages 
b) Which method would you use to ascertain 
GMO conceptualisation I a science classroom? 
Explain the socio-scientific inquiry approach 
that teachers should use to scaffold the 
conceptual understanding of the impact of 
GMO’s in society while giving examples? 
Let me not respond to that one.  
Let me not 
respond to that 
one. 
Unaware of 
the methods  
Naïve 
perspective 
reflected  
c) In South African context, do you think the 
GMO time allocation allows learners to 
scientifically investigate crops in their 
environment or takes into consideration the 
learner views with regard to GMO production or 
consumption? How would you ascertain and use 
this information in a science classroom? 
Learners should be given enough time to 
investigate about GMO production, they should 
be asked to share information in class in the 
form of presentation.  
Learners 
should be 
given enough 
time to 
investigate 
about GMO 
production. 
Share 
information in 
class 
 
Curriculum 
limitations –
Time 
constraints 
 
Shared 
knowledge 
Informed view 
about 
limitations in 
the curriculum  
d) What other aspects in the curriculum do you Most of the   
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think needs attention? 
Most of the questions are covered  
questions are 
covered 
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